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8A L. s IIe RUE 
| „ approved of by, the Right Ho'. 
20 RG LU ANSON, Firſt Lord of the Admiral X | 
ONSISTINC of a Stock, which contains an Octagonal Slide, and 2 


4 » 
e - 


one about 30, the other 20 Inches, and 2 Thin Slides, with Brafs Tongue 
a2 Quadrant, in the Uſe of which, no Regard is had to the Horizon, bu: 
The whole containing 86 Lines, excluſive of thoſe on the Quadrant, 21 
anc, of great Uſe in the Practice of Arithmetic, Geometry, Menfuratio:- - 
> ,,nometry, Navigation, Aſtrono, ay, Dialing, Statics, Algebra, Mechanic 1 | 
ul the Branches of the Mathematics. Invented by IG HN SUXS : 
gchool-Maſter, in Brookeftreet, Ratchff-Croſs, near LONDON. By 0 
TH faid Inſtrument is 12 Inch2s long, 1 Inch and 8 Tenths broad, a1 'n 
deep. The Lines, '&c. on the Inſtrument are, viz, The Meridian and Equ 
roſect a Mercators Chart. Dimenſions of the Sides of Polygons inſcribed in, cir. 1 
bout, and equal in Area to a Circle. Artificial Sine, and angent Rumbs. Square, Ro 
and Cube Line. Solid and Superficial Contents of Globes, and the Platonic Bedies. P. 
| portion of Metals, Weight of the Globe, and Regular Solid Bodies of divers NMittals, 


= 


che Diameter, or the Side what it may. Inches, Ale-Area and Diagonal from 1 Inch to - 


*eet. - ' Artificial Verſed Sines, Tangents, and Sines. Dimenſions of the Sides of the P 55 
Zodlies inſcribed in, circumſcribed about, and equal in Solidity to a Sphere. Segment 8 
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3 


5phere, Circle, Cone, Parabolic-Spindle. 5 2 | Fx ere 

To find the Ullage of any Caſk, Lying orstanding, of great Uſe in Gaugingand Meaſuring 
The Periphery of Ellipfis's. An Aſtronomical Scale, containing a Perpetual Almanac, 6 
chich may be found the Day of the Week, any Day in any Year. The Moon's Age, Soutt 
Ing, Shining, Riſing, Seting, and Diſtance at any Time from the Sun. The Sur 
lace, Declination, Riſing and Seting, Length of the Day and Night throughout the VA 
The Sun, and ſome principal Star's Right-Aſcenſion. A Foot decimally divided, wha 
 hews the Principles of all Arithmetic, and by\which the Logarithmetic Numbers, Sines at 
Tangents may be found. A Plain Scale of Rumbs, Chords, Verſed Sines.“ Sines, Seca 
"angents, Semi-Tangents, and Miles of Longitudes, by which may be found the Miles 
awer to a Degree of Longitude in any Latitude. The moſt uteful Canons in A 


2 Uſe in Navigation. The Solid Inches in a Pound Ayoirdupois of dee 
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f exceeding great Uſe in Gauging, Meaſuring, &c. Directions to find the Mean Diamic 
F Caſks x the moſt common Varieties, and to find new Gauge Points, Several Be 
| Matters relating to the Sun, Moon, Stars and Planets, The Principles of Algebts 
a: Powers, Statics and Dialing, Superficial Contents of Cones, Pyramids, Cylinders; 
H Ellipfis's, Circles, &c. Cuſtomary and true Way of meaſuring Square and Round Thw 
'olidity of Cones, Pyramids, Cylinders, Spheroids, Parabolic-Spindles, and their PrGB 
> each other, Directions to find the Prime, Epact, Cycle of the Sun, Dominical-I. 
aſter in, both Stiles. To find the Hour of the Night by the Moon's Shining on 
nd alſo by the Star's Southing, A very eaſy Method to find a Diſtance, 
readth at one Station, and many other Matters, which will appear in a Book 
he Inſtrument, relating to Rope-making, finding the Tonage of Goods, Shix 
Jay's Works, either in Plain, or Mercators-Sailing by Inſpection only. Mea! 
ad Artificers Work. In which Book are divers Methods of Arithmetic o 
nents, all made eaſy to the meaneſt Capacity. | 255 


Conditions for Publiſhing the above Inſtrument by Subſct. 
,B ACH Subſcriber to pay Two Guineas at his Subſcribing, and Three Gum, 
F receiving the ſaid Inftrument compleat. 2. THE Subſcription thall be e. 


th Day of June, 1754. after which Time the ſaid Inſtrument. will not be Sold fe v 4 | 


in Six Guineat. 3. EACH Subſcriber ſhall receive a compleat Inſtrument and Bar 
eplain the ſame, at Two Months from the Date of his Subſcription-Recelp 8 8 
k being in great Forwardneſs, a Specimen thereof is ready to-heſhewn3o many 
„ CarRtwRIGHT"'s, facing the North Door of the Royal where Sunn 
and Receints civen for the Author LY NLE TY 
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Bodies, and the Weight of the ſame. Square and Round Diviſors, and aug 
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f : | „ 933 SRP . | 
The CaTnoitic-OrcanoN, 


Vaiverfal Sliding FOOT-RULE. 


one about 30, the other 20 Inches, and 2 thin Slides, each gontaining 


a Braſs Tengue, that form a Quadrant, in the uſe of which, ao regard is had to the _ 


Horizon, but Sun only. It contains 86 Lines, excluſive of thoſe on the Quadrant, 
and Perpetual Almanac, which are of great uſe in the Practice of Arithmetic, Geo- 
metry, Menſuration, Gauging, Trigonometty, Navigation, Dialing, and all the 
Branches of the Mathematics; invented by Jabn Suxſpeach, School-Maſter in Brook 
Street, near Ratcliff-Croſs, London: It's Breadth is 1.3 Inch, Depth . 9. The Lines, 
Exc. on the Inſtrument are, viz. The Meridian and Equinoctial, to project a Mercatos's 
Chart, Dimenfions of the Sides of Polygons inſcrib'd. in, circumſcrib'd about, and 
equal in Area to a Circle. Artificial Sine, and Tangent Rumbs. . Square, Root, and 
} Cube Line: Solid and Superficial content of Globes, and the Platonic Bodies, Pro- 
portion of Metals, Weight of the Globe, and Solid Bodies of divers Metals, be the 
Diameter or Side whit it may. Inches, Ale-Area, and Diagonal, from 1 Inch to 3 
Feet, Artificial Verſed Ses, Tangent and Sines. Dimenſions of the Side of the 
Platonic Bodies, inſeri'” in, circumſerib'd about, and equal to a Sphere. Seg- 
ment of a Sphere, Circle, Cone, Parabolic-Spindle, The Periphery of Ellipfis's. T's 


find the Ullage of any Caſk, lying or Standing. Of great ue in-Gauging, Mea- 
ſuring, &c. An Aftronomical Scale, containing a perpetual Aimanac, on which may 
be found the Day of the Week, any Day in any Year. The Meon's Age, Southing, 
Shining, Rifing, Setting and Diftance at any time from the Sun. The Sun's Place, 


Declination, Rifing and Setting, length of the Day and Night throughout the Year, 
The Sun and ſome principal Stars right Aſcenſion, à Foot decimally divided, which 


Mews the Principals of all Arithmetic, and by which the Logarithmetic Numbers, 


Sines and Tangents may be found. A Plain Scale ef Rumbs, Chords; Verſed Sines, 
Sines, Secants, Tangents, Semi-Tangents, and Miles of Longitude ; by which may 
be found the Miles that anſwer to a Degree of Longitude, in any Latitude. The moſt 
uſeful Canons in Aſtronomy, of great uſe in Navigation. The Solid Inches in a 1h 


HICH conſifts of a Stock that contains an Oftagonal Slide, and a Teleſcopes ; 
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Avoirdupois of divers Metals and Bodies, and the weight of the ſame. Square and Round 


Diviſors and Gauge Points, of exceeding great uſe in Gauging, Meaſuring, &c, Di- 
rections to find the mean Diameter of Caſks of any Variety, and to find New Gauge 


Points, Several uſeful Matters relating to the Sun, Moon, Stars, and Planets, The 
Principles of Algebra, Mechanic Powers, and Dialing, Superficial content of Cone; 


Pyramids, Cylinders, Area of Ellipſis, Circles, &c. Cuſtomary and True way of mea. 


ſuring Square and Round Timber, Solidity of Cones, Pyramids, Cylinders, Spheroids, | 
Parabolic-Spindles, and their Proportion to each other, Directions to find the Prime, 


Epact, Cycle of the Sun, Dominical Letter, and Eaſter in both Stiles. To find the 


Hour of the Night by the Moon's Shining on a Sun Dial, and alſo by che Star's 


Southing : &c, A very eaſy method to find a Diſtance, Altitude and Breadth at x 


Station, leveral uſeful matters relating to Rope making, finding the Tonage f 
Goods, Ships, and working of Days works, either in Plain or Mercator's Sailing, 


by Inſpection only, Meaſuring of Land, and Artificer's work, and many other 
Things, which will appear in this-Beok to be delivered with the Inftrument, con- 


taining the Particulars of the ſame, and full Direction for the Uſe thereof, made 


— 


eaſy to the meaneſt Capacity. N. B. The Author having received ſome Orders al- 


ready, and as ſeveral Hands are imploy'd in making the Inſtrum ats, has open'd a 


Subſcrjption at the following Places, viz, at IAE: Hanir's Scat near Ratcliffe 
; Croſs, London. p ; C l J ; | y 228 . 
N Tg ä and at his own Houſe, 
There the faid Inftrument and Book of Inſtructions are to be ſeen, one Half 
Ito be paid on Subſcribing, the other Half en Delivery of che ſame, 
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| ZO ROE the Second, by the Grace ef God, of Great Britain, France and Te- 

| | G land, King, Defender of the Faith, Cc. To all whom theſe preſents ſhall come, 

; | Whereas our truſty and well beloved ſoun SuxzPEACK, of the Pariſh of Saint 

| Dunftan's, Stepney, in our County of Middleſex, School-maſter, has by etition, 
: humbly ented to us, that he has with much Labour and Expence, contrived + 
g and perfected an Iaſtrument to be called e 
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Univerſal Sliding Foct-Rule. 


; And which the Petitioner moſt humbly cenceives, will be of great Service to many 
| el our Subjects, who are deſirous of being improv'd, inſtructed, or affiſted in the 
> Practice of Arithmetic, Geometry, Menſuration, Gauging, Trigonometry, Naviga- 
Beo, Dialing, Aſtronomy, and all other Branches of the Mathematics : and he be. 
; 75 ing defirous of reaping the Fruits of his Labour and Expence, and of enjoying the 
: Profit and Benefit that | may ariſe from Making and Vending the fame, without an 
: other Perſon interfering in his juſt Property therein, which be cannot prevent, unl 
| we are pleas'd to grant him our Royal Licence and Protection for that Purpoſe, and 
| having therefore, moſt humbly pray d us to grant him our Royal Licence and Pro- 
: tection for the ſole Making and Vending the faid Inſtrument ; We being willing to 
7 to give Encouragement te all Arts and Inventions, that may be „r 
| 7 | For the PUBLIC GOOD, VVV 
are graciouſly pleas d to eondeſcend to his Requeſt, and do therefore by theſe Preſents, 
28 far as may be agreeable to the Statute in that Caſe, made and provided, grant 
_ wnto the faid Joux SUx8PFACh, his Executors, Adminiſtrators, and Afigns, our 
Royal Priviledge and Licence for the ſole Making and Vending the faid Inſtru- | 
ment, for the Term of fourteen Years; to be computed from the Date hereof, 
IJtrictly fordiding and prohibiting all our Subjects, within our Kingdoms and Domi- 
nion, during the term of fourteen Years, from Making or Vending, directly or in- 
- diretly, the ſaid Invention, or any part of the ſame attained unto, or by the ſaid 
Ilex SUx&PRACH, nor any Wiſe Counferfeit, Imitate, or Reſemble the fame, nor 
hall make or Cauſe to be made any Addition thereunto, or Subtraction from the 
ame, without the Conſent of the ſaid Joun Suxzetacn, his Executors, Adminiſtrators, 
or Aſſigns, in Writing under his or their Hands and Sea}, firſt had and obtain'd; in the 
© behalf of ſuch Pain and Penalty, as can or may be juſtly inflicted on fach Offenders —»- 
for their Contempt of this our Royal Command. And further, to be anfwerable 
dcs the faid Joux Suxzyeacn, his Executors, Adminiſtraters and Aſſigns, according 
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to Law, for his and their Damages thereby occaſion 0. 8h 
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Pp 0 N 72 1 | 
Univerſal Sliding Foot-Rule. 

3 | (OF GREAT USE 7 

In the Practice a Arithmetic, Geometry, 3 | 
„ Menſuration, Gauging, Trigonometry, - ! | 


* 


Navigation, Aſtronomy, Dialing, Sta- 
ics, Algebra, Mechanic Powers, and 
all the Branches of the Mathematics. 
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35 0 the Right Honourable | be i 
ls GEORGE Lord ANSON, | 


Baron of Sober ton, in | the County of Southampton ; 13 
One of His Majeſty's moſt Honourable . 5 
Council, Admiral of the Blue, Vice-Admiral of 
GREAT-BRITAIN, Firſt Lord Commiſſioner 

of the Admiralty; Maſter and One of the 

Elder Brethren of the Trinity-Houſe ; 


7 - THIS 
n : | Dyſeriptio and Explanation | 
: OF THE 0 
CATHOLIC- o NON, 
--F R 5 . 


; Univerſal SLIDING F oor-Ruun, 5 
Together with | 


The INS TRUMENT, 


Serving greatly to improve and make caſy = 
the Knowledge and Application of _ 
PrRaAcTicar-MATHEMATICS;. 

. eſpecially of thoſe Branches, which re- 
£ late to Trade and Vavigation, Game 

1 N and Aftronomy, is moſt humbly i 
n and n by 


The Author. 
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N the Courſe of my Teaching, L 
found it neceſſary to have, if poſſible, 
an Inſtrument or Rule that might have on 
it ſuch Lines as commonly are not to be 


met with; and alſo ſome Canons ank 


Directions for the ſake of iſfing the Me- 
mory. In order to which, I fat about 
contriving a Sliding Rule, and after vari- 
ous Trials, have at leaſt compleated this ; B 
which will anſwer the ſeveral uſes of 
Scales, Sliding-Rules, Sectors, Foreſtaffs, 
Quadrants, Gauging-Rods, Teleſcopes 

&c. Mote, This Inſtrument. by Addi- 
tion and Subtraction, performs all Opera- 
tions that Numbers are capable of; tho 
not always ſo very exact, but generally 
near enough for common uſe, for Multi- 
Es and Diviſion are Compendiums 


of 


PREFAC 3s a 


| 3 5 = Addition and SubtraRion, _ thats. 


two Rules are the foundation = all Arith- - 
metic; and that the Numbers on this 


be: > Sliding Rule are fuch Artificial ones, 


_ call'd Logarithms, that the Sum of any 

two of them is equal to the Product of 
the Natural ones they repreſent, ard ſo is 
the Difference of any two equal to the 
Quotient. At the latter End of the Boo 
in the Appendix, are divers other ways of 
working the Rules in Arithmetic, as by 
the The of equal Parts, Sector, Loga- 
nithms and Sinical Quadrant, by which 
aſt Inſtrument, a very expeditious Me- 
thod is ſhewn of working Day's works, 
ctther in Plain or Mercator's Sailing by in- 
ſpection only ; 3 as alſo ſeveral uſeful mat- 
„ ters relati co Rope-making, finding the 
r 4 Goods, | ns Artfce Dp - 


Wb: 5 


) 


7 me this ant was defign'd * my 
own uſe, 1 had no thought of making it 
| publick, till adviſed thereto, and to take 
this methad to ſecure it to myſelf, in caſe 
it meet with ee : | hav 2 


tore 


— 


PREFACE. 
fore „ d for the ike of thoſe, whoſe 


P buſineſs or delig ht lay in theſe Studies, - 
to whoſe Ce it is humbly reconi- 
Rn mended by 


— 


5 The AUTHOR : 

With whom Youth may Board, and be 

Taught by- him, and proper Affiſtants i 

Writing, Arithmetic, Merchant's Ac- © 
counts, Engliſh, Latin, Greek, French, 
the uſe of the Globes, and of this J ru 


ment in all it's Branches. 
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The Solid 3 in a Pound as of di- 
vers Metals, &c.. and their . Points r 
Roots. 


Square and Round Diviſors, and Gauge | . 
and Methods to find the Mean 1 8 me; Na 


the Varieties of Caſks. 


dupois of divers Metals, &', | 
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Pois. 
The Principles of of Mechanic Powers, TS 


1 Several uſeful Matters relating to the Sun 


x Moon 
Stars, and Planets, Ec. F 
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| BG Wri riting wider the Thin Slides, and Firft 20 that Sie marks 
{ I, conſiſts of 5 Lines. 
0 find the Area of a Circle. The Solid and Superficial 


Content of a Globe. Circumference of a Circle. Su- 
| Perficial Content of a Cone. Side of a Square inſcrid'd 


in a Circle. Side of a Square —_ in Area to the Area 
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; hoes ficial Content of a Cylinder. Area of an 'Ellipls. 
Fe find the Square of the Diamands of a Circle. Cuſto- 
- mary Way of meaſuring Square and Round Timber. Pro- 

| _=_ of ' Cones to Cylinders or Parallelepiped 
roportion of Square and Triangular Pyramids and Cylin- 


ders to Cubes or e ä to Cubes * 
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The Weight of a Cubic Tack, in G ler- 


| The Weight of a Cubic Foot, in Pounds Avoirdu- 
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dauons. To find the Feen of a Triangle, Propor- 

5 tion of Circles, Spheres, Area of Circles and Parabola's., 

30 Contains the N _ in Trigonometry. To fing 
; | Prime. Epact, in O ld Style and New. "9 ef the "0 
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82 To find Eafter Day in both Styles, the Diſtance of the WM 
Moon from the Sun, the Day of the Month, of ND 


Moon, and to find the Moon's Age. 
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* Setting, The Time of Stars Southing, and to find : 


3  -the Hour on a Sun Dial by the Moon's ſhining. 
85 } The Principles of Dialing. LE.” 


1 Explanation of divers Chara&ers and Marks eb uſe of 5 3 
| the following Wark, in order to ſhorten the Same. + 
= ns 5 Sign of Equality as 3 f 2 f, i. e. and 2 arg 5 
to 
+ Signifies or more. The ſign of Addition a 3 + 2 
that is, 3and 2, or 3plus2,= 5. = 55 
— Signifies minus, or Leſs; as 3 — 2 that is, 3 wanting 2, or 


ned 
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3 minus 2, 2 1. „ 1 4 
x Signifies n by; as 3 * 2, that ts, 3 multiply'd by 2, 1 | 
= b. NT 


— r Divided by; 4 6 2, or ? tha fiis, 6 divided 4 | 


2 8 to; or, to 
: : So is, or ſo. The W of Pg 
Exam. oo 3: :6:9; chat is, As 2 is to 3, ſo is 60 9, 


» or tha 1 2 8 | 
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ſo B eee 
2 Angle. 
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1 Perpendicular, ä 
Sum. . 


x" 
, 


X Difference. 2 | 
Co-Complement. 5 i 
1 Co-Sine, — 5 ie ee 
0 * n . Complement, 3 


N vs 8 


* 
| pF 1 
. 8 


ag tg 4 W a — WEI — vo — — — 


4 * 4 
n e 


TWIT... 


MALL ha oaths” 4 he 
"ME , 


** 


e 
. 


er UA It rr . & 
reren 


* 


U 
or 


7 * 
e 


* 


een Wwe, 2 Win * 
F 2 TAE IIS 
a ...... ̃ ͤ htirdd are oat hg 


FFT 


eee eee e 


eee 
STE 


$4 v7 x 5 * 1 2 
eee 


n 


W 
a 


7 
N te 


Henn, eee ee 
N 


mY "+ * 7 


YE Hine 


62 _ a nr — 
A OE robert; 


eee 


* 
1 * 


eee eee eee e e Ja 


JS Ta . 
en 
$30 


oy 


Ar "PIT * — 
. 8 AA pet 1 * N 
* . 2 . a 


* 
4 PR 
#4 


O72 


5 te. 
20 * 42 $4 


2 


— 2 'Y 4 uh 1 * * * 
» > AWD; r * % "4 
.. ² AAA Ne 
n me b * e 
18 n CER 
* 5 * , R A 


** 


PP 


e 


ee 


1 Ws e 


_—_— 


6 Nl 25 e a ; 
e de BSI Py I OR ble 


2 


n 1 3 
1 


n 


e 
e 
* rr 


22 N 16 (IIS * 9 * 
T* 


har re No 
4 


I IT 


+ 
3%, 


fa 


te Bb-z 
* 


BYE, * ** 5 
. et I 7 Y 
2 Kt . tr * 


e 
9 mr hn 


R 


. 3 


+». - oft # 
DP oO 
„ See 


x „ e 
ee e e Ftp 
. 


N 


. 


nn. 


— ith ub 43 
85 x * 


„ 


* * 6 d 9 - 
4 Fit OPons #7 PPP as m 
Rey 


ebe eee ene 
— — TS 


„ 
_ 


* n 


e 


= Evolved or extracted, 


% 14 i 
5 Þ ... 


"= > 
M0 
23, 00 
Ms. 
* * „ 
— . 


— 
4 þ 


” 3 
1 
1 * 4 
4 i us 4 
1 Ts 9 
: 7Z . 
SJ % : J 
ye 10 : 1 . 
257 5 1 f 
1 4 . 
Ve d 
3 -- 
84 — 
2 20A 
$7. 4 10 
2%, = - - 
4% > 3 
TSS 


1 


a nn 4 a. 
* 7 : 4 19 
* * 


A 


- Pl 
ww nee, Le 
: — 


* 


oy * e 


80 wee or multiply'd into iſe, a 02, is the a in- 
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3 w Evolved or the Extradtion of the Root, as 403, i the * 
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Southern F | 
_ Libra. . N 8 
m Scorpio. 
E Sagittarius, 
by Capricornus, 

= Aquarius. 

x Piſtes. 


Planets and the Metal they fland fore. a 


Sun, Gold. N Jupiter; Tin. 


Moan, Silver. 2 73 


Alſo the Planets are put for the Days of the Week, as Sol, 
# Sunday, or the 1ft Day. Luna Monday, or the 24 Day.” 
„Mars, 8 or the 3d Day. Mercury, Wedneſday, or 
G Dey. A urſday, or. 5th ay. Venus, Fri- 
. Saturn, daturday, or the 7th Day. 
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„ 5 4 Conjuntion; that is, — the Sun and Moon, &c, are in 1 


- 
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cw 
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Sign and Degree. 
8 Semi Sextile, when they are 1 Sign, or 3 Da 
8 4 Degrces, 

- * Sextile, 2 Signs, or bo 

' -Q Quintite, 72 Degrees. 

D Quartile, z Signs, or 90 Degrees. 
Trine, 4 Signs, or 120 Degrees. 


8 Oppoſition, 6 Signs, or 180 Degrees. 
3 D Head, E Dragon's Ta a 
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quinoctial; is to me a Mercator $ Chart, on which - 
to Wy a : Ship's Reckoning at Sea. 

Exam; To make a Chart, which mall contain * 20 De- 
ęrees North Latitude, and o Degrees Longitude, to 40 Degrees 
Kor warn! and 20 8 Weſt 8 . 


Firſt Draw the Fig.1 — * 
Lin es AC and AE 758 „ M-.cou.. BE FL 


— 


at "Right Angles; IF SEEDED NAnDpIINNTTI 
then take the Ex- 40 | 
tent from 20 to 30 
off the Meridian 
Line, and ſet that'] he 
from A to B; alſo | c 
take the Extent | Sa 
from 30 to 40% | 8 
and ſet that from |. 80 
B to C, fo is AC | | 
the Meridional |} 
Difference of La- 
titude. Then to | 
ſet off the Diffe= | _ 
rence of Longi- | 5 
tude, take the | NCT r irre 
Extent from o De- 2% e „ 
, _- 15 1 if xg 
the Equal Parts, or EquinoQal 1 which Rnd andex 4 e 
Meridian Line, and ſet that from A to D, and alſo from 10 _ 
20 and ſet that from D to E; draw the Lines EF, FC, GB, 
HD. The ſingle Degrees are drawn after the ſame Manner. : 


To enlarge or diminiſh the Meridian Line, by the Inſtrument. © 


Suppoſe, I'd have 10 Degrees of Longitude = 8x I 
The Beginning of the Chart according to the Latitude is at 20, 
then to ſet off the Meridional Difference of Latitude from 20, 
deg. to 30, take the Extent from 20 to 30 off the Meridian Line 
and meaſure that on the Equinoctial, which will be found to be 
11 deg. 3 min. or 11.05 deg. on that Line; then as the 

Line of of Inches is | Decimally divided, take 8 I. 105 Inch, 


Which 
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f 3 11 eee ee 
1 of Latitude to 30; then take the Extent from to 40, * the 
Meridian Line, and meaſure that on the EquinoQtial, which is 
1 „„ = 8 0040, therefore take 1,223 Inch. an ſet. that from 


deg. to 40, &c. 
N fe Degrees on the Equinoctial a are all equal. 1 00 
1255 project a Chart by the Table of Meridional Parts. oo 


© Method, Draw the Line A E, which repreſents the parallel of 
Latitude for 20 Degrees North, divide the ſame into 20 Equal 
1 Parts of any Diſtance; as, ſuppo ſe each Diſtance, or Part, be an 
Inch, half an Inch, &c. they'll repreſent the 20 Degrees of 
|} Longitude; then draw the! Lines A Cand E F, ae = 
to AE; thoſe 2 Lines will repreſent the firſt and laſt Meridian 
. of the Chart; then from the Meridional Parts of 21, take the 
16 Meridional parts of 20, and ſet that Difference (being taken 
bdff the Line A E) on the Line AC and E F, which repreſents 
: the Parallel of 21 deg, North, and ſo continue ſubtracting the 
7 al Parts of 20 deg. from 22. 23.\&c. : 
ian. 1 ppoſe a Ship fails from Latitude 40 deg; North to 
Latitude 20 deg North, and makes her Difference of I. "i 
| RET me » What is her direct Courſe, Departure, and and 


2 * or Sr Eg Draw the Line CE, then the Ship accord- 


nenen * ee G r e % ” ("Oe 
7 * : * n 

N Ne * 8 2 Ferrers, hen gh 14» Nee * 2 e 5 Wr Vt? 
_ * * 


P 
Trot arts + Hop ee * ee ee gr e er 
— „ 4 Fre 1a 2% 
2 8 1 
— 
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4 8 . Latitude and Longitude i is at E, but her Diſtance is not 
_ . bad the true Diflaxce and Diparture- 


N As the Difference of Latitude is 20 deg ieee off 
che ial, and ſet that Diſtance — C to I; draw the 
Line IK; all CK be the true Diſtance, C I aa 


ann, EET che Det 
With the Chord of bo, deſcribe the Arch oh; . 
on the Chords is the Chord of the Courſe ; O Nmeaſur d on the 
de. is the Sine of the Courſe; MP meaſured on : the Tan- 
® 


the Tangent of the Courſe, 
Co- Sine of the Courſe. 


2 bo” Co-Tan nt. 1 
= CP=CR=— = Reds r euere. = Chord of 


ine 90, W 5 


* 
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bs 3 
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. 
FI add * "ry 
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| the 81 


| If che Dian 


ww of's de is 1, then. the Side of the regw- 
4s Polygons inſcrib'd in that Circle, circumſcribd about that 


om ans n in Area to that Circles Area * as in 


Note, theſe Numbers ſtand over the Line of 


5 > Te T4212. e 
VS 7 7 "Tharmay be] Circumſcrib” 
55 1,theSide inſcrib'd in ados the O. | 
of a Regular . 2 ; 7 
3 Friivn, | 86603 1.73205 1.34704 | 
4 | Tetragon. [.70711 LEE 88623 
5 Pentagon. 58778 JI 72654 675 0 
% | Hexagon. |.5 . 12285 54992 
7 | Heptagon. . 43392 48160 465 | 
8 | Octagon. . 38268 41421 40393 | 
_ 19 | Nonagon. [|.34202 - {| 36397 3565117 
1:9] Decagon. 3090 1 [ -32491 +3195 5 7 he 


Squares, that i is, 


where the Number for the Trigon. 866 ſhould be, there ſtands 
which ſignifies a Trigon, and ſo of the reſt; and that the 
Bots at the left hand of the Figures lignify the Numbers un- 


der them are Fractions; that is . 
Exam. To find the Side of a 


Diameter is 9. 


Rule, As 1 on the Square Line on the Sue, to the Tabu- 


lar Number on the Square Line on the Stock (which ſtands 


e, to the 


ſwer on 


the Stock. 


= Trigon is. 866. | 
rigon, that may be inſcrib'd | 
in, circumſcrib'd about, and equal in Area to a Circle, whoſe 


under 3 "th A rigon) ſo is the Diameter of the Gde. 


©: Operate 
Jo 

| Line, ; 
3 

Ling, 1 


3 


4 
1 794  Inſd. 6 
As 1t—9g — 


3 


24 


1 * 7. 123 Equal. 5 
24 As 1- | 
 Explan. As 1 on the 24 Thaw : .866 the Tabular Number for 


3” 
1. $732—15; 588 Cird. 
As 


—9 


Trigon on the 6th Line, or to figure 3, ſignifying Trigon in- 
dend on the 3 Line : : 9 the Diameter on the 24 Line: Side 
of the Trigon on the 6th Line, that may be inſcrid'd' in a Circle, 


whoſe Diameter is 9 : 


"0 The Side Infcrib'd = 7.794. 
Circumſcrib'd = 15.588 


, 
Cure given, to fad the fide 


of 
* 


5 Equal z 14.1 
E. xam. The Circumierence of 0 


— 


and ſo for circumſcrib'd and * &c. 


3 a r 5 * 8 Cv _- 1 a 2 No . ' "ED 
* . * 2 N d 
a CAD N 1 21400 N oc, ” $45; 8 * OWE as Ag * N N 


AIR FEE 
E 


| of a Trigon, that may beinſcrib'd/in, crcumſert'd about, td 5 
* rea to that Circle. ; | 
Rule, Find the Diameter, and work: a8 6 Tg 
TE The Side of any regular Polygon * to ind = "OG 
'} ter, or Cixcumference of it's inſcrib d, . _ 265 
1 Circle. Co Eh 8 
= un. Let the Side of 2 Trigon be V 
: Firſt for the Diameter. 


{ Rule, As the 'Tabular Number inſcrib'd, "cintumlerib'd, 
IF? Equal (or Figure 3. which ſtands for Trigon) on the Square 
1 Line, on the Stock:: I on the Slide, on the Square: : given Side of 
FF _ the Polygon, on the Stock : Diameter of the circumfcrib'd, 

= inſcrib'd, and equal Circle, and fo for any other regular Polygon. 


Oye. ( 3 - 4 
| * - As 1 "2.0. eee 
2 Lire (244 — 1.154 Cir. (241 1——— —.577 Inf. 
l The inſcrib'd Circles Diameter . 577 
a 6 $1.347© Circumſcrib'd D*.—— —— 1.154 


Line 24 — . 742 . Equal De.— — 745 I 
5 2d For the Cons. 5 


1 As the Tabular Number inſcrib'd on the Square,: 
Circumference on the Square : : Side of the Polygon on the 
Square: Circumference of the O, that will circumſeribe chat 
Polygon, &c. 

N. B. The Circumference of a Circle, Diameter 1 13 1 
1 59. See the 77th Line. 


2 a l. 125 866—1 jet? 7 — 4 
24 * 1.62 Cir, (24 45 1.81 Inf 
he Circumferente of the Taſcrib'd Circle=1.81 
Lin, gs r Circumſerib d Circle 19. 
24:3. 141 2.33 - . Equal Circle = 2.33 
"The Side of E regular Polygon given, to find the Side of 
any other regular Polygon equal thereto. 
Exam. If th The Side of a Trigon is 10, what's the Side of 2 
Tae whoſe Area is equal to the Trigon's Arne E 
As the Tabular Number under equal, o 2 
Trigon: Side on the Square, : : the Tabular aber fer 
 Tetragon or 4 ſignifying Tetragon, : : Anſwer, 


'T ; „ t. 5 J 3 * . — As 
eee . ! 24 


Line, (24) 10— 6.579 24 ) Anſ.6.579—10 
Anfever, .The Side of the Trigon, is 6. 579, whole Area is 

equal to the Area of a Trigon . Side is 10. 
The Side of a Trigon birer, to find the I.. 


* 


of >» OED 


Ee: 


8 * NF 
F 8 


Exam. 


N W 832 * 
2 SE ERIEES ac A 
* * W pad. 


„ 
„ 
* 


| 3. a; s, Like. : The. Carholic/orginod. 55 


cular? 1 
EKule, * 1 on dhe Square 70 86603 ode * 


Side of the Trigon 4 6 Anſwer. 
2 86603 8.6603 Anſ. 


Line, 24 As 1 — 10 
he Square of the Side, — Square of Z the Side": = the 
Square of the Perpend cular. | | 
or, 1ſt, See the uſe of the 18th Line then ho this | ; 
«Rule, As Sine 90: Side on the Square : : Sine 60: . 
Operat. 90 —60 
| Line, | $4 24 10o— 8.66 Any, 
T0 find the Diagonal of a Tetragon or Square. _ 


1 What's the Diagonal of a Tetragon, whoſe Side is 10. 
Rule, As San 45 : Side on the n ; Sine 90, : Dia- 
gonal. 0 . 
. 178 | 45——90 
Line, 1.24 1 10 — 14-14 Anſ. 


erat. 10 & 10 X 2 200 and 2, * _ 

o find the Trigon — Tetragon — Pen — Hexagon 
* „ Octagon — Nonagon — and Decagon—al na- 
tural Chord of any Circle, whoſe Diameter is given. 


Auſ. The Trigonal, Tetragonal, &c. natural Chord of a - 


Garg Side of its inſcrib'd Trigon, Tetragon, &c. 
To inſcribe the Polygons. 


Exam. „ Infcribe A tients in a Circle whoſe Diameter is x. 
Rule, Deſcribe a Circle whoſe Diameter is 1, then take the 
inſeribd Number for a Tri rigon, &c. and move the Compaſſes 


about the Periphery, draw the Lines, that compoſe the Fi igure, | 


and it. is done, and fo for any other. 


or, With the Chord of 60 deſcribe a Circle, and as the 


Chord for a Trigon is 120 = 2 60's or + of 360, Take the 

Chord of 60, and ſet that about the Periphery ; 2 of thoſe 60's 

are =to 1 Side; and for a Tetragon, take the Chord of 903 for 
an Hexagon the Chord of ; of 360 Kc. 

M. B. At the End of the 3d and 5th Line, are Tangent and 

Sine Rumbs ; their uſe are ſhewn in the 18th Line. 


. To find any Chord in a Circle, that croſſes the Diameter at right | 


Angles in any Point aſſign d. 
1 If the Semi-Diameter of a Circle is 6.5 what's the 
ae bi of the Chord that croſſes the Diameter at right Cs, at 
iftange of 4 Inches from 1 end of the Diameter ? 
43: as 


1 £ 1 
* . 
© EIN Bi {4s p 
" 0871 3 en 
* 


Exam. If the Side of a Trigon be 10, what's the Perpendir 


er, The Square Root of twice the Square of the ide z S Anſ. | 


* 
IE T 


eee e e e 


12 f The Catholic: 1 6 * : 
. Rule, ieee bert Dieter and 
part cut off, then from the Square of the Semi-Diameter, ſub- 

tract the Square of the Remainder, the Square Root of the Dif-. 
I 1 i 2% 4 ; 
at. 6. 5 d. -=2.5 Qd.= 236; 5 =6 andxd. 
2=12 Chord QET. > | wy 55 
| Or by Tri- „Line, ö 2172. . WO 

| 9 O=—22, 27 fere 1 

8 9022. 37=67. 23 

e. TE rm 

1 - "ay. | 724 8 equal 2 the Chord. 

7 bh Line... 

Noni 0 x on the ſliding Rule, or the Method to 

ov the Number, or Value of any particular Space on the 

11 Square, Root, or Cube Line : 

_ - u Admit I call the firſt one on the Square Line at the 
(that is towards the Left hand) One; then, the one in 

111 the mid e is 10, and the 1 at the end, on- the Right hand, is 

7 } _ BY: If I call the firſt One, 10; then the 2d One, is 100; the 
ST — abu 1000. If the firſt One repreſents 1, the 2 following 
TE. - repreſents 2, the 3, 3; and if the firſt one repreſent 10, then the 

2 following repreſents 20; the 3, 30. &c. If the firſt one re- 

preſent 1, the alt d Diviſion next the 1 is . 1 or one tenth 7 
part, ſo that the Extent from 1 at the beginning, to the firſt 

grand Diviſion is to 1. 1; that is, 1, and 1 tenth part of 1; 
and the extent from the I at the Beginning, to 2 of thoſe 
d Diviſions, = to 1.2 that is, 1 and 2 tenth parts of one. 

3 If the one at the beginning repreſents 10, then the iſt grand 

1 Diriſon repreſents 1, and the extent from the 1 at the _ 
1 ; as to the iſt grand Diviſion = to 11, &c. 

1 . 7. find the Number 12 on the Square Tan 

+ # | Kal, 11 the iſt one is counted one, then the 2d one in the 
3 | Middle i is 10, and the 2 grand Diviſions after that Middle one, 

repreſents 12. but if the firſt one is counted 10; then, the ex- 
LE dent From that firſt one, to the next 2 Sand Diviſions = = to 

UNE 1: 4. To find the Number 122. 

r Al. If the iſt one is counted 100, the 2d grand Diviſion 

11 repreſents 20, and the . 1ſt ſmall Diviſion repreſents 2, becauſe 

from 20 to 3o is Divided into 5 Parts, and one of thoſe 5 

TUE. paris counted 2, by reaſon, that from 70 fan grand Diviſion to 
Z 
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1 5 Dit next is ſuppoſed to be Divided into 10 So that the 


=  Vikkance {rom che one at the beginning, to the ift ſmall 2 
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then under ꝙ on the Square Line, ſtands 3 on the Root. 


ä RE + 5 OS. 2 r 3 
5 n * , 97: 1 * N * 7 * U * 


8 


next the 2d grand Diviſion after the rft one aforeſai k 
place of 122. 


PPP 


Hariag found the Number 122; then the — 8 
the res to the middle between 122 and 124 is s the — 
rv of 127. 


.£& xamples i in Multiplication according to . Table. 


What's the Product of the Numbers from I to I2, Multi ® Þ 
plied by 2, 3, 4, ce 14 
Rule, As I on the 6th Line: Multiplier on the 24th 11 T1 
Multiplicand on * 6th d | Anſwer on the 24th Lan —̃ 1 
Th 2 47 to 2 4— 6 — TEES rr. g 
„„ e 
Line, be 111 1s to 3 6; g—_ '9 — BFA IS. . | — gs 1 
Expl. Twice I is 2. twice 2 is 4. twice 3 is 6. twice 4 is 8. 1 
twice 5 is 10. 3 times I is 3. 3 times 2 is 6. 3 Lines. 2 3 
3 times 4 1s 12. and 3 times 5 is 15. &. EM i 
55 Example i in Diviſion. 25 Sn 
| What s the Quotient of 18 — by 3? 1 
Rule, As the Diviſor on the 6th Line, : an unit, or I, on a b 
24th Line :: Dividend to the Anſwer. N a 1 
rang br TAs 3 18 „„ : 1 
Examples in the Rule of Three. BY 
If 6 Yards coſt 18 s. what coſt 9 Yards? --- | $4 1 
Rule, As the Quantity given on the 6th Line,: price 5 
given on the 24th Line : : the Quantity whoſe pu is t 1 
Operat. 56 As "Be e 1 
Line, N 245 18—-27 Anſ. „ 4 
Examp. 2 Tf6.Yards coſt 18 s. 6 d. what colt 9 Yards? | 43 | 
Opera. 60 6—- 9 8. d. 5 | 
Line, * 18.5 27.75 or 27.9 1 „ 
0 Example in the * Root. = 


What's the Root of 9 
- Rule, Set 1 on the Square Line, to 1 on the Root Line, 


Operat, 


9 


2 4 + The | Catolicorgmnel 5 Je by . 


1—9 N 
2 317 * 1—3 Anf. | 
wy +: Take the Middle between 1 and ꝙ on the Spare Line, 


with Cora that middle is the Root. 
- Gn Line, 6, 1 13 Ang 
*  Exambple in the Cube Noot. 


What's the Cube Root of 27 ? 
. Rule, Set Unit'on the Cube Line, to Unit on the We 
27 on the Cube Line, ftands 3 on the Root 


2. > 15 You 


or, Take the 4; 5 between 1 and 27 with 8 
the _— or Cube Line, that extent is the Anſwer. p 


Tue 


Pd . 


—3 Anſ.——9—27 


7 Line. Cube. 

Mind If a Globe of 4 Inches Diameter weighs 9 Ib. what 
will a Globe of 8 Inches Diameter weigh? 
Rule, As the Diameter on the Root Line : the Weight on 
the Cube Line : : : Diameter on the Root : TO on te 

Cube. 
Operat. As 6 
Line, 54 3 9 — An. 
8 Line. 
Solid Content of the 5 regular, or Platonic Bodies and 
Globe, if the Side or Diameter is one. 


TOGHID 


Expl. T a for Tetraedron, O Ocae- The T a Br E. 
Aon for Globe, H Hexaedron, I Icoſae- | T} 117851 
dron, D Dodecaddren. N. B. If the Side of | O | 471404 
each Body is 1, then the Solidity as in the G .5236 
a | | | Hr. 

5 j1 | 2.181695 
The 8 Table. | D 7.663119 


" Exam. If the Ie of an OQaedron be 10, what is its So- 


lidity? 


Rule, As 1 on the 31ſt Line: the Tikelar Number for the 
Odaedron = =47 145 on the po _ or () on. the 8th Line 
Side: Anſ. 5 Operai. 


Fs wy "hs: 1—10 NN ——17 ; 15 | 3 ; 


wy As 1 on the 6th Line : the "Tabular Number — 5 — 
24th Line:: the Cube of the Side, on the eth Line : 


Far on the 24th Line. 


| Operat. ( 6 ” —— 
Lu, | * 4714 — 77 14 Anſwer. 
Aud jo for the other Bodies. 


Examp. If the Solidity of an Octaedron is 3. 7712, What's - | 
the Solidity of a Dodecaedron, whoſe ſide is the lame as che „„ 
Octaedrons? RE. | 
N. B. as theſe Bodies Solidity : are meaſur'd on the Cube, take | 
thik.... 
EKule, Bring any Figure, as . füppol I, either on the Sounds; 
or Root, on the Slide, it matters not, but ſuppoſe on n the Square, © F| 
to ſtand againſt the Octaedron under the Cube; then againſt 3 
the Dodecaedron, under the Cube, make a Dot on the Slide; 8 
Let the 1 on the Slide, ſtand a ain the Solidity of the Octae- 1 
dron on the Cube, and aga inſt the Dot on the Slice, is Go 
Solidity of the 1 on the Cube. 
at. 51 1—— 60 247 1 
— f 35 'O-——D Line 1 3-7712—61.3 Auf * 
Ex. If the Side of an Octaedron be 2, and its Solidity 3.7712 1 
What's the Side of a Dodecaedron equal in Solidity thereto? 4 
Note, As the Dodecaedron's Side muſt be leſs than the Oc- 
taedron” 8, this is the 
Rule, As the Tabular Number for Des ron on a the Cube, 
or D, on the 8th Line: 2, the Side on the Root Line:: Ta- 
bular Number for Octaedron on the Cube, or O, on the 8th 


Line: dide of the Dodecaedr 6 | 
Anſ. .787 is 1 

Operas. fo ls 471 —— As 7. 663 6s {7 Iam 1 
O-—D 8 | 


| Obſerve; in this Operation, the Slide is too ſhort to reach the =Y 1] 
Tabular Number for the Octaedron, or O; therefore in this 3 
Caſe and all ſuch, mind what Stroke the firſt one on the Root p 8 
cuts, which here i is .96,.on'the Cube; therefore, bring the one | 
at the end of the Root Line, to ſtand againſt the .96 and 
againſt the O, on the 8th Line, or Tabular Number for Oftae= _ S 
don on the C ube, ſtands . 787 on the Root; = Side of the Do- 3 
decaedron required. , 
N. B. Near the End, under the Cube Line, is Projoitia of 
Metals, if the Shape (and Weight) are the ſame, mark'd with 
_ theſe Characters. u 4 7 ( 5 F O; which are explain'd in 


Page 6. ; 1 
: ” | | | e 
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ONS. Ng EI 4 FOE 8 * 1 ey” 3 k " 2 1 5 5 
, ** FF rern n 


l. JCaft Brak|.8689| h 1.6438 / Punt h 


ix Caſt - - -8.| 9996] 2 e 8 e e 
113 Hammer'd & | .9267] QC % FOt3990 
J! | Branp. 1. If an & Spheres Diameter be 4 Inch, and weighs 
abb. What's the Diameter of a Leaden Sphere, whoſe weight i is 
1 the ſame? 

Ii Rule, As the Tabular Number for &, on the th Line, -or 
33 mark of 4, on the 8th Line: Diameter on the 31ſt Line, 
tf : Tabular Number for Lead on the 2th: Line, or the 


17 =_ 2855 of Lead on, the 8th Line : Diameter = the zift . 
14508 . 90096 —.6438 or 1 T is to 4 to n 

11K C2 1. . 3 Anſ. I 4 As lo b 
75 2. Tfan 4 Sphere's Dr. is 4 Inches, and weighs glb ; 
what's the Diameter of a h Sphere, -weighing 80 lb? 

Rule, Firſt find the Diameter of a Leaden Sphere, of the 
Gme Weight as the & — as in the preceding Example, 
which 1 is 3-44- 0 

Then jay. As the wei it Xx one 5 Sphere, on the Cube : 
the Diameter on the : : the weight of the other Þ 
: |} = N the 3 — the Root. 

1 | at. 980 | | 
TT } 37 i 3:44—7.125 Dr. of a 1 8 phere wt. 80 lb. 
? 3} 8 wy 5 * Suppoſe the Side of a Golden Cube be 2 Inches, and 

13 weight, 5. 43 Ib. what's the Side of a Tin Cube of the ſame | 

weight? = 

Rule, As the Tabular 3 for Gold on the 7th Line, or' 
the mark of © on the 8th Line, on Proportion of Metals : 
Side, on the 3ſt Line : ; Tabular Number for Tin, or the | 
Mark of Tin: Anſ. 


Li, to w 3999—1 3 As O- 


Line. 2 —2 73 line } 31 2-2.73 Anſ. 

» The Side of a Tin Cube, equal in eight to a 

Golden Cube, whoſe Side is 2, is 2.75 Inches. 
i  Examp. 4 IF an Iron ball weighs 9 Ib. what's the Weight 
= . ofa 6h Ball of the ſame Axis See the 24th Line. 
11 th Line, Globe Diameter 1 Inch, weight in Ibs. Avoirdup. 
'7 i = | Explan. _ Uſe, If a Globe of any of the Metals follow- 
51 _. ing, is in Diameter 1 Inch; or a Tetraedron, Octaedron, 
. : Ln Dodecaedron's Side is 1 Inch, then their Weight! 1 
1/4 = « Avoirdupois, are as in 
| The 
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1 7 Td ' The Tat BL x. 3 . 4 
e f 4 >. — 4 
The Name Globe w 'Tetracdron Octaedron Hera oſaedron I 
the Metpls —— whoſe Sideſwhoſe Shy Side whoſe Side war x Side 5 
72 and Stones. is 1 Inch. is 1 Inch. is x Inch. is x Inch, ſis 1 Inch. | is 1 Inch. | | 
j © 2 1.35582 | sog 3702 67929 1148799 $-20547 
* er b 28464 6404 25616 54342 | 1-18557 | 4.10427 
h Lead  |.22107 [. 04950 [. 19805 4220492076 | 3.23414 
G Silver 19735] 04440 [. 17760 [. 37677 [. 82200 | 2.88723. 4 
y Copper |.17268 | .03886 f. 18844 32976 |-71923 | 2.52630 - "m 
Hamer'd @ |. 15357 | -03455. 11382 |.29320 |-03967 2.24682 © 
Caſt &$!.14238 03203 12812 [. 27182 59302 | 2.08298 
UN Tin þ[.14234 | .03202 [.12808 |.27171 59279 2.08214 
Marble 0572601288 05 152 10933 [23851 8 i.. 
Common 3% cess6 n 8 
Stone [- 3941 CO 03544 | 07523 J-T0013- 3 SITION * 
Exam. 1. If a Bullet of Lead i is 10 Inches, Diameter; what's ; | 
Rule, As 1 on the Back: : Tabular Number on the Cube \: 22A 
or to h on Globe - veel : : Diameter: Anſwer. _ „ 
Fo 3T * — * 1551 1 — 10 1 
22107 — 221.07 Þh — A 


| Yr — — — 1000 
ths! 641 — 07 Anſwer. 
Exam. 2, What's the Weight of a Tetraedon of Gold | 

| whoſe Side is 5 Inches? 
© Rule, As 1 en the Root : Tabular Number on the Cube, 
or 2 O, on the Tetraedron on 9th Line: : Side on the | 
| 2 Weight on the Cube. 
perat. 13141 — 5 I E 5 
_ 15 9 .. © . 4 
e 2 Dots before of on the Tetraedron Line, 
— that the 8 is .o8. 


Work after the ſame manner for any other Body i in the Table. 


Es. 3. If a h Sphere weighs 20 Ib. what will a < Sphere 
weigh of the ſame Diameter ? 
Rule, Bring Unit on the Slide, or any other Number, but 
ſuppoſe unit on the Root Line, againit h on Globe Dia- 
meter 1 Inch, on the gth Line; and againſt ( on the 
Globe 8 &c. make a Dot on the Slide, then ſet 


: on on the Slide to the h Weight on the Stock, and 
| -_ the wo on the Slide ſtands the d Weight on the 
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i * The Catholic-organon. 9, 10, 17, 12. Line. 


to 17. 85 Anſwer 
Or by this Rule, As the Tabular Number for b on the 
Square Line, (which Number is found on the 7th Line againſt 
h on the 9 Line): Weight on the Square Line: : Tabular 
Number for « 88 is el as before) on Square : Anſwer, 


at, ; As * Ns 197 
1 121 241 20 — 17. 85 lb. Anſwer. | 


or, By the Proportion of Metals on the 24th: Lins 


* eu rhen{ e — be 


Line, 20 —17. 85 the Anfwas | 


19 


Ex. 4. What's the Weight of an F _— of Marble 


whoſe Side is 6 Inches ? Fe 
Rule, As 1 on the Root: Tabular Number on the Cube, 


er to Marble on the Hexaedron Line : : Side on the Root, 
Weight on the Cube. "46 \ 
© Operat. 31 —— 
Line, $7 Fo „ ee 64 Anſwer. 
"07, 43) 14 5 
Line, 863 e 64 Anſwer. 
Having the Mei 2 to find the Diameter or Side. 


Ex. If an e e of Marble weighs 23 lb. 6, what's 
the Side? 
Rule, As the Tabular Number on the Cube, or Marble 
on the Hexaedron Line: 1 on the _ a on the 
Cube : Side en the Root. 
2 31 4 1 ——to — 6 Anſwer 
As . 109—ſo is—23. 64. 
123.6 Anſwer 


#13 w Wont 23. 64 
And fo for a Glebe or any Body in the Table. 


| "Bl If the Diameter of a Globe of Gold be 1, and the 
8 as in the Table be. 35582, What's the Diameter of 
2 Globe of d of the ſame Weight? 

Obſerve, As the Diameter of the q Globe, muſt be greater 
than the © Globe, this is the Rule; As the Weight of the. 
Globe of d on the Cube : the © Diameter on the Root, 
:: Weight of the © Globe on the Cube  Anver on 


the Root. 


Operat. 197 3558 
Line, { 747 1 r. 22 Anſwer. 
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'9, to to 15. Line. "The coin” 00 


5 | _ Anſwer wh, 1—1. 22 Anſwer a 
151 „ 8 824 ͤ Ä 
Proof, If the Diameter of a Silver @ is 1. 22, EN" 
Ira, : 
1.22 


Oper at, 2 — 8 Weight Proof, 
Lins, |} : . 8 355 gut, 


13, 14. Line, by Face of the Stock Mad B. Inches and Ale 


Area. 


To find the Content of a Circle in Ale or Beer Gallons.  - 


Exam. What will a -< orga contain upon 1 Inch in Depth» | 
7 


whoſe Diameter is 6 Inches * 

Rule, Under 6 Inches on the 25 Line, ſtands 1 on the 
14th Line, which ſignifies that a Circle 6 Inches Diameter 
and 1 Inch in Depth, contains 1 tenth of a Gallon, 
VW. B. If the Cylinder was 6 Inches deep, the content 

would be 6 Tenths of a Gallon. 

Or, As 18. 95 u the O Gauge Point for an Ale Gallon « on. 
the Root : 6 Inches the Depth on the Square: : Diameter 
on the, Root Content on the Square. 

Operat. 31 } 18.95 6 
Line, 19 4 — 1 Anſwer. 
See Diviſors and Gauge Points. 


15 Line, DIAGONAL. 


fs find how many Gallons of Beer any Veſſel will hold, mm 
1 as the middle Fruſtum of a Spheroid. 


Rule, Put in à Rule, &. at the Bung-hole laanting, ſo that 
the End may touch the Bottom of the Head ; look for the 
Number of Inches on the Inſtrument, as the Bung-hole cuts, 
and againſt that on the Diagonal, is the Content of the Caſk. 

Exam. Suppoſe the Diagonal meaſures 65 Inches, then under 
7.7 Inches on the 13th Line, ſtands 1 Gallon the Anſwer on 
the 15th Line. 


By having MP Dimen/ions of 1 Caſh to „ fo the Dinanſons of 


another. 


Exam. _ s the Diagonal, Bung, Head and Leng of 
a Caſk, containing 758. 37 taken as the middle Fryſtum of 
Jßpher di in form of another, whoſe Diagonal is 3570. 56, Head 
2 Bung 34. 06, Length 33. 71, ' Content 100 (Gallons, 
Ku As the Content of the Veſſel given on the Cube: 
5 "_— Bung, Head, and 3 on the Root: : Content | 
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w | The Cubolicorgans.. 15,16/Lice, 
of the Caſk whoſe Dimenſions are fought : Diagonal, Bun 
Head, and —— _ Caſk. I ie Dhd 5 2 


Fs = : ee = Is. 3 
5 31 3 : 35. 50 Diagonal : 32. 38) 
Operat. . 06 Bug . Anſwer. 
„ ͤ — EX 

D. : 35-71 Length : 32. 5. 


To reduce Beer Gallons to Mine. N * 


Rule, As Wine Gauge Point on the Root: Ale Gallons 
on the Square : : Ale Gauge Point : Anſwer. See 68 Line. 
16 Line, Line Verked Sines. . - 

Exam. In the Latitude of 51 Z2' Þ orth, the Suns Decli- 
nation 2 155 29 North, Altitude 360. 30“ in the Afternoon, 
what's the Hour? | 
Rule, Find the Z and 22 of the Co-Dedication, the 
Co-Latitude and Co-Altitude, alſo find the Difference between 
the Co- Altitude and Zz. 

Then ſay, As R: Co S Decl': : Co 8 Lat: | 1 Sine. | 


 Operat.F 18 2 9 = ow 38.28 
I Hung 34 165 31 — — * — 2 Sine. | 
' Then, 97 Sine : Sine x Z : : Sine Remainder - : 7 Sine, 


jig) a0 3440 25-44 h 
Tine. (34 J, 79.14 48 S Sine. ü 
Over which 48 on the 18th Line, ſtands 60% 187 on the 
verſed Sines (on the 16th Line) which reduced into Hours, 


5 15 to each produces, 4" 1' 12” PM, or Af- 
ternoon. If it had been in the Forenoon then ſubtracted 


from 12, leaves 7* 58' 48” the Time in the Morning. 
Nate, If the Dflication had been Southerly, then inſtead of 

taking the Com plement of the Declination to 90 add g0*® 

thereto, do the = when the Declination i is N orth i in South 

Latitude. 

x Line — Tangente See 29th Line. 


Line — Sines . 
Exam. Suppoſe a Ship fails from Lat. 400 North to 74 20 


North ang makes her Diff. Longitude 20* Weſt, what's her 
. direct Co, Dep, and Diſtance. See Page 7. 5 


For Courſe. 
As Mer. D. Lat. CA: Dif. Lon. AE : : Tan. Rad. CP- Tan. Co PM. 
I | — 1200 — 45 — 140.39 N 


7 is 1200 — As 1397 6 
. — len n. 
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AsCo Sine Courſe ON Dir Lat. CI : : Sine Co NO : Dep. K. 


0p. 49.21 1200 wm o. a 
mn I 18 * 49.21 _ m— pot 1036 
Tine, 4 100 1030 Aue 


Tor Dift. As S. Co NO : Dep. IK : ” ld co: Diſtance, CK. 
Operat. --- 40. | 39 —— 1030k⸗ 90— 1582 Feet. 
2 {is {As 40.39 — — go 

= 1030 — — 1582 Anſwer. 
by 2 If 1 Ship fails 8. W. oy 8. Is what's b 
: t. | 


Rule, As Fad. AD : Dit. AC: : 8. Co. 

Operas. go = 104 5 * ons BO 
And :: Co. 8. Co. AE 2 — AB. 
Operat.. — $6.15 — 047 / 


By the Sine Ene — 5th Lind 


, J. | pts | | 4 1 | 


19 Line: err and Polygon Area. * — B 
- Tee Uſe of the Square Line, is ſhewn i in Line 6. 


Polygons Area. 


On the Line of Squares ſtands Polygons Area mark'd this 


2 + ow wo 5 = 5 Which Figures are the Number of 


Sides of each Polygon plac'd —_— their A" in the * 
lowing Table. | | 

| Trigon. | 8 | 4.8284 Oni 
: | 433; . | i | $3290 Nonagon. 
N : 1.7204 Pentagon. 10 | 7: 6942 Decagon. 
. 6 | 2.598 Hexagon. | 11 | 9- 3038 Endecagon. 
7 | 3-6337 Heptagon. | 12 | x7, 1961 Dodecagon. 


N. B. If the Diameter of a Circle is 1 the Area is .7854. 


Ir uſe, Is to find the ſuperficial Content of any regular 


Polygon; that is, if f is the fide of either of the Polygons; 
then their Areas are as above. . 


Exam. If the fide of a Pentagon is 25 what's the ſupers 
: hcial Content ? 
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19, Line 
Rule, As 1 on the Root: Tabular Number on the Square 
or Figure 5 which ande for W n on the Root: : 


Anſwer. 


* 


' The Area of any Palogen given to find tho Side. 


Exam. If the Area of 2 Pentagon is 6.88 what's the 7 Þ A 
' Rule, As the Tabular Number for the Polygon or Fig. 
which ſtands for the Polygon on the 19 Line: 1 on 31 
Area of the Polygon: Side. 15 
Operat. Is 1 — 44 | | . | Ci 
Line, As 1.7 ty 3 : | 


B heving the Side of any 8 Polygon, to find the Side " any 
af ther regular Polygon of the ſums Area, 


. Exam: What's the Side of an Hexagon equal | in Area to a 
n whoſe fide is 2? | 
a the Polygon whoſe ſide is requir'd on Square : 
ygons ſide on the Root : : the Polygon given 5 
"wake Z e ſought, Z | 
Au. 1.66 — — 2 {37 }Line 
a _ ——_— I 8 
An. 1.66 is the Side of an — equal in 88 5 
1520 we whoſe — is 28 8 ; 
o Line. 8 


15 TOHID. 


Eule. . ſtands for Tetraedron O for Oaedron T Ge. 
The TABLE. 


1.73205 1 Tetraedron. Its aſe, Is to find the Super- 

3 4641 äOctaedron. ficial Content of the —.— 
Hexaedron. Bodies. NM. B. If 1 is the Side, 

8 6602 5 Icoſaedron. | the Superficiality is as per a 
20. 64573 Dodecaedron. | Table. 


a bellt; If the Side of a Tetraedron is 9 what's the Seer 
iali 
Kal, As 1 on the Root: the Tabular Number on _ 
Square, or to T which ſtands under the Tabular * 
be Side of the Body. Anſwer. 


Xo 


1 e e — e, ee 
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K on a wn 6 n * 0 \ 2 ** _ * 
_ 4m . " ; 
* „ n Wr er 9 — " m—" 
2 1 * r EN r : 7 * 5 — * a 
* i 
o <4, an 
WY p 4 Ss 2 


* b { 
J 0 
2 
d 
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Qua; 1 7 * — 140.296 Sopericility, 

Exam. What's the Speke of an Hexaedron whole. 15 
ſide is 97 
Qu (0G © 12 — 6 Anſwer | 
Line, 22 H 48 
M. B. In this O peration the 9 runs off the Rule, ha 


bring the laſt x on the Root Line, to ſtand againſt 6 on the 
Square _ then againſt 9 on the Ro, ſtands the Anſwer on 
the Square Line. 


By havin, the ſuper cial Content o one Bud to find the ſuper 7 
| E te ſehr another, of Side 3s 22 4 . 

Exam. If the ſuperficial Content of a Tetraedon is 140. 296 
what's the ſuperficial Content of an Hexaedron if the Side ! 1 
the ſame ? 

Rule, As T = Tetraedon on the Stock: e Con- 
tent on the Square Line on the Slide : : H = Hexaedron on 
the Stock : Anſwer on the Slide 

Nee N 


Operat. J 24 J 140.296 
20 Li | 


5 T 
21ſt, 22d, 23d, FP. wed: 
Diameter @ 1; the Side inſcribd in, Circumſerit'd about, and 
, equaltoa Sphere, i it, &.. 
DI | 


Expla. If the Diameter of a Sphere is one-Inch, one F, 1 
| Sc. then the ſide of the Dodecaedron, Icoſaedron. Hexasdro 

Octaedron, Tetraedron, inſcrib'd in, circumſcrib'd about and 
equal to that Sphere, is as in the following Table. 


If the Diameter I That may be That may be | 


——— 


— — 


vf o is 1; the | inſcrib'd in it, | circumſcrib'd | to it, is 
Side of a is about it, is 


That is equal | 


_ — 


816497 | | 2.44948 1.04417 
707107 J 1:22474 1.03576 
Here e 
Icoſaedron. | 525731 66158 | 2 
Dodecaedron. 356822 [ 44903 40883 
Exam. What's the Side of a Tetraedron that may be in- 


nb in a Sphere whoſe Dun is 47 


4 


Rule, 
* 
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Fal, As x on the. Mk 10 Tabular Number wh a, . ur 
OP: : Diameter 2 Anſwer.  _ RY 
n — 
2 Be 1 
ear 

And ſo for Circumſerib'd, and Tomes | & 

If the Circumference is given, then find the Diameter and : ; 


work as before. 


The Side 0 the Bodies * iven to find the en iameter of 
| | 75 ms 4, rae Fo and equal OO | 


3 Exam. If the Side of a Tetraedron is 8.3, what's the 
Diameter of the inſerib d, circumſcribing, and equal Sphere? 
1 * Rule, As the Tabular Number inferib d, circumſcrib'd and 
Equal, is to one : : Side: Diameter of the AE Hite 


infcrid'd and _ Sphere. 


1 „ 
unn e 8 N e Fee We 8 
5 «. 2 hs Ee l 9 * ” 8 N K W * 5 
o N * 
, IPs 4 85 . L ; "0A s 2 8 


een 
Ne - 


2 i 
1 7 816 — 8.3 
* — ro. Diameter Circumſrding 


20 T * 5 | 
19 £24449 — - 
I 2 —3. Þs v Diameter «Inſerid's, 


23 | 6 

215 644 — 8.3 | £1 | 

# C24)z —— 5.04 Due Equal. - 1 

| The Fiae of 1 Body being given to find the Side of another, equal | 
nn Solidity thereto, _ 


Exam. If the Side of a Dodecaedron he ro; Was bil che 

ö Side of a Tetraedron be, whoſe Solidity is equal to the Soli- 

. dity of the Dodecaedron? 

Vue, As the equal Tabular Number for the Dodecaedron 

on Square, or D on the 23d Line: ſide on the Slide on the 
Line : : equal Tabular Number for the. etraedron : 

Side of the Tetraedron. 1 

247 10 —— 40.27 Anſwer, 
19 ( As 408B83——1 "our. 
Sx D 
. To find the Altitude of the 2 — Bodies. 


N. B. The Altitude from Side to Side, is the 9 of the 
inſcrib' d Sphere, and the Altitude from An le to Angle, is 
the Diameter of the — 4 all Nie except 
the Tetraedron. 


— 


e 
2 
* 
WM 
2 
— 
22 


E am. 


1 in, 1 Jerry about a 1 wha Side i FA 9s | 
oppoſite and from one Z. to its oppoſite ? ** 4 


the Square Line, or D on 21 Line: 1 on the o: nen 
: Altitude from . to C and from Side to Side. 


ee, or I on 21 Line: Dodecaedron's Altitude on the 
* - Square: : Dodecaedron's Number on the Square, or Donthe 


oat Anſ. 13. 6 —20 pul Line 5 


4 
— 


. 7 . 553 5 
qu — 1.0004. Is Quick- | s 
Tamd. & — 1. Silit 
[Cat-brab B l. 187 fTb. Table =o 

E Copper —l. r Gold _—— 5 

J Silver — 1.38 Flint — 36749 

Examb. If an Iron Ball weighs 7 what's the eu A 
"Lonkep Ball of the ſame Diameter \ 


or what's the Altitude of the Dofpcyedrandroms one Side to its 


. 
N n. dN 


Rule, As the Tabular Number a circumſerid' on 


| . 2411.ůäů— 20 Diameter of [nſcrid'd 0 Aut | 
: 419 þAs .44903-—9 . 5 
8 21 22 ? ; 

| os 2411. 25.2 Diameter of Cir'd. 0 a0 1 
391 * | EC 3 
Exam. If the inſcrib'd Alctuds- of a „ ig oa. 
what's - the iaſcrib'd Altitude of an Tcofaedron, whoſe vide is ' +8: 2 
the ſame? _ nn 
Rule, As the Jcofjodron Tabular Numbei inſcrib'd on this 4. 4 


21 ſt Line : Icoſaedron's Altitude. 


As I 
1 find the Altitude of a Tetrardron. „ 
Examp. What s the Altitude of a Tetraedron whoſe Sige | 
is 
. As 1 the Gide On the Square Line : 81651 the Aua. 
05 the Square 3 4 ſide: Altitude. 


to $14.0 nſwer. 
; 4 "Octagonal Slide mark'd C 


+. .- - 24 Line. 

Io uſe is ad in the 6th Line. ä 
N. B. In the middle of this Line is a Line of the Pr 
tion of Metals &c. (if the Shape a Weight are the Ss 23 
in the Table. . 


e 5 the Tabular e for Iron, or the mark of 5 f 
n 
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"a % „ F FO . 5% 3 — 6 , : * e 8 : K : 
< F 5 2 . „ N 0 . 1 £ . REP 25 1 . ? 
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on 0 e Weight on the gy” : Tabular Number for 
ET or the _— H : Weight. | 
2 116 — . 
Line, 19 9— Loney 3-292 Anſwer. 
3 2 * ee HR 
9210.52 Anſwer. : 5 
LS the Wei t of an [ron Gun be 1000 Ib. what's 
the Weigh of a Braſs Gun of the ſame Shape and Dimenſions. 
Rule, As the Tabular Number for C & or mark of C & on 
the Square: Weight on the Square: Tabular Number for 
Braſs, or the mark of Braſs: Weight, pp a FOE; 
- Operat. 24 I.0C04——1.1507 - 4 
ee Fo „b 150 Anſwer. 


- q 1 * r & £ ” 
* K * 3 \ 
% 5 275 5 x ; * n 8 » I 13 . - a 
A 8 * 2 : > * ” % : - 2 28 5 x 
© ba : : : ** - , 4*, +: 3.7 N 
RR 2 g ; ' 0 : 
Þ 2 5 ©. a? 6 55 5-7 
5 * : 1 = 8 8 58 ; 7 ® v4 þ : * , 2 4 43 F. 
5 75 ; 5 225 5 . : | 1 a k . 
$ 4 * 7 : 1 p w E 7 2 K 83 
; * 1 K . ' IO * 
* S l ' 
Be 
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Line, — 74707 — 50 e | 
Fam. r an Iron Gun Weighs 1600 lb. Caliper 3. 5 Inch. 
What's the Weight of a Braſs Gun, of the fame Shape whoſe 
Caliper is 6 Inches? 0 

Firſt find the Weight of 3 an Tron Gun whoſe Caliper is 6 
Inchies;, by this. 

Rule, 5 the Caliper of the 6 . on the Root: its 
Weight on the Cube : : other Caliper on the Root : Weight 
on the Cube. N 
N e 31 „ 

. 050 of 

1755 ſay, "MM the Tabular Nea for © 4 on 9 Square 
3060.64 che Weight: : the Tabular Number for Braſs or mark 
of _ Sacre. 


Lins 7 ieee Weight. 


Uu, Jug 19 18 8060.64 — —927 1.66 the Weight. 
25 Line. Segment of a Sphere. 


Examp. What's the Solid content of the Segment of a 
Sphere whoſe Diameter is 20, Segments Altitude 6, and Soli- 
dity in Beer Gallons of the whole STi... : 
Rule, As the Diameter on the Square: 1 on the Segment of 
2 Sphere: Segments Altitude: 4 Number, 

Then, As : on the Square: Solidity on the Square: : 4 Nr.: Ani. 
r er. lo © 6) 1=——.2160 
. 25 1— 216 men ine , 14.8—3. 216 An. 
g To find the Superficiality of the Segment of a Sphere. 
—_ What's the Superhciality of the Segment of a Globe, | 
| whoſe Diameter is 14, and the Altitude of the Segment 4 ? 
Rule, As the whole Diameter on the ee Superficial 
content on the Square ; : Altitude of the Segment: Superficial 
content. Operat. 
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7 Wy n 
WR, 4,2 rtf 

N N 9 

* 8 4 


1 1 — wh * 
24 616=—176 ſuperficial Content of FE n 8 3 
The n ee of the Globe is found by multiply- "8 7 
0 in tet Diameter by the — I_—G which i in this dn = | 
26 Line. Segment of a Curls. 1 © | 
Examp. If the Diameter of a Circle be 40, verſed Sine 8y- 5 14 
what s the Area of that Segment in Ale Gallons ? 5 
N Rule, As the Diameter on the Square: 1 the Radius on the 4 
Line mark'd Segment O: : the verſed Sine: x Number on 1 
a the Segment. 3 .| 
Then, As x on the e the Area of the Circle: : 4 + | 
Oper. 26 1=— 142= 2 Nr. then 24 12 4 I42 7 | 
2 * Wh 40——8 Line 19 . 45.632 Anl. + 4 
To find the Area of the Circle in Ale Gallons,  - 1 
* B. The Area may be found on the Inftrument; if the $ 
Diameter exceeds not 3 feet, or 361 Inches. Thus, look againſt FF 
36 Inches &c. and on the Ale Area*Line ſtands the Area! in Ale "© 
Gallons ; but as it is above 3 Feet this is the 1 
Rule, As the Circular Gauge Point on the 31ſt Line: 1 on 4 
the 19th Line:: Diameter: Anſwer in Ale Gallons. F 
2 3118.95 —40 L 
Line, 119 0 14.45 Area of the Oi in Ale Gallons up- 14 
on 1 Inch in Depth. 14 
or, As 359 on the Square : 1, on the Square : : Square of A | 
the Diameter on the Square : the Area of the Circle i in Ale 3 
Gallons. l 60 - : 2 
| Operat. 24 359= =40 X 40 = 1 0. | ME: |} 
* 1130 1 — On acs.. = 45. Anf. * | 
< "2708 Line: © 4 | 
To find the Content of the F ruſtum of a Cone, 3 Þþ 
np. Let the bottom Diameter be 29 Inch. Top 23 Inch, -— 
TY 25 Inch. what's the Content in Ale Gallons. 1 
ule, 121 find the Axis of the whole Cone, 2d the Solid 2 
8 t of the lame, 3d the Solidity of the leſs Cone, 4th 3 
the whole Content minus the leſs Cones ee is row to the I} 
Cantat of the Fruſtum. ; | 1 & 
8 Th 1 / For Axis of the whole cane 3 "1 
Rule, As the Difference of Diameters on the Square : AM 
Depth on the Square: : greater Diameter to the whole ve 3H 
' Operat.56 76 — 29 125 1 
Line, } 19 E 120.83 Whole Axis. | : + Bi 
D232 For | 
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Lime, 


Exam. Given the en of a Code, Randing 


Dlameters 6n the 


Fur the who Comment in Ale > 


"Rab As. 18.95 the Gauge Point on 3¹ Line 1 of the 
Axis on 19 Line:: the Greater Diameter : Solid content. 
| Operat 5 31 | 18.95—29 
Tine, 19 ( 40:27 94.34 Solid Content. | 
+ NV. B. Every Cone = + of its Circumſeribing Cylinder. 


Then to find the Soli 41 of the Leſs Cone, or Segment, whoſe Alti- 
lud 15 95.83, ( for 120.8325, the Depth = 95: ge 
2 F the Segment or leſs Cone.) 


Rule, As 18.95 the Gauge” Point on the Root, : 3G 94 on 
as Square, :: 23 on the Root: An.. 


Operat. 1 18. 9523 
0 4.6 Cement of the le C 
06=47.28 Content of the Fruſtu 


% 


T 
SI 


Then 97 80 
N. B. The leſs Cones content is ſooner found by this 


Rule, As the whole Cones Axis on the Square : the Radius 


on the Line mark'd Segment of Cone : : 95.8 _ the leſs Cones 
Axis on the Square: .5a Segment, © on the Segment of the 
ene 
Oberat. 120.8 3—9 5.8; 14 EO 
Line, 12 27 1 —.5 8 ; 


. As 1 on the Soar : whole Content on the Square, 
\ - Segment: Ann.. . 


Uperat. z 113197 


4 ine, 


L 
94.34— 47. 06 lefs Cones U 
br, The F ruſtums content may be found by this 
But, 1 515 the Difference between the 2 Diameters by 
«51, which Direction is given in the inſide the Stock among 
the Varieties, add that Product to the Leſs Diameter, gives a 
mean Diameter, 
Then ſay, As 18, 95 the Gauge Point on the Rodt : 25 the 
on the Square : : 26,06 the mean Diameter on tho 
Root: 47-28 the Content in Gallons on the Square. , 
Operat. j £ 19,.95—--26.06 k 
Eine, - 256mm 47. 28 Ankwer, the Content of the 


on the 
greater end, whoſe Diatneters are 20 and 25, Depth 25, Wet 
12 Inches, To find the Diameter of the Liquor's dude 5 

© Rule, As the whole Depth on. the Square : : Difference of 
Square : : wet Inches: - N ber which 
taken from the greaer Diameter is the Anſier 2 
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per + * Sh 8 05 
Examp. Given the Fruſtum of a Cone, Diameters B, and 
51.2 Depth 30, Content 478.8 Clio to find the Dimen« 
- oh of another ſuch Fruſtum, whoſe Content is 800. af 
- Rule, As the firſt Content on the Cube the ſeveral Diz 
menſions on the Root : : the ſecond Content on hehe 
: the Dimenſions requir di See Page 19. . 
478. 8— 800 478. . 


at, | 
25 34 4.98 G 6. vs. | 5 71. est Br. 3035.5 Dep. 
, Having fou found one, as ſuppoſe 94.98 the greater Diame- 
ter, 18 OM 
1 s the greater Diameter given on the Square : greater 
Diameter found on the Square: leſs Diameter given : leſs 
Diametet requir'd, and ſo is the Depth given: 2 Depth re- 
quir'd. . 
Operat. 7 24 . 1.2-—and : : 30 | 
Line, 19594 98 2 48.— : 35-0 
Anf, The required Diameters are 94-98, and 84.48, and 
the Depth is 35.6. | 
VN. B. After the ſame manner the Dimenſions of Caſks may 
be found. | 


w To Gauge an Elliptic Fun cut Parallel to — Baſe. 


Exam. How many Gallons will an Elliptic Tunn | 
whoſe Bottom Diarneters are 38.4 Inches, and 30 inches, and | 
top Diameters 32 Inches, and 25 Inches, and Depth 25. 

Rule, Multiply the Rectangle of the Top Dinas, by 
the Rectangle of the Bottom, the / thereof, and Z of the 
Rectangles, xd. by the height, and d. by che treble round 
Diviſor, = An. | 155 

erat. 1—30 52471 — 25 
Lie 45 19 9 135 1—1 0 19 Bag = 

| 24 122K 
pe a 19 5 1152 pert th its /I=qb0 
ae 960 + 1 


N .8—800 
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185 abt 
1 28 Line, Segment of a Parabolic © 80 TEE 15 ; 
Ts uſe, Is to find the Content of 2 Fruſtum or 
Exzamp. Given a Parabolic Spindle, Axis 109.9 Inch, 
Fruſtums height 29. 96, Diameter 29 to find the ntent of 
the Fruſtum, 
N. B. Every Parabolic Spindle is 2 ; of its circumſcribing 


Cylinder, 
ylinder. perl 


7. * 
”7 5 
. * 
* 
* 4gh 


. % "2 a 3 70 f $ 
8 g vu. > Y £5 5 5 8 "op D axe "OS. EOS: 1 . 442 2 eat i inet 4 
„ OO INTENT I — 5 pn; way þ 1 1 


LSE 
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7 Nn find the Content of the what Hl h this Mm 


Rule, As 18.95 the Gauge Point of a circular Beer Gallon, 
2þ&- of - 'the Axis or * Diameter Content * : 


Spindle. | 


at. 18. 9 W l . 
2. 28 58.61— 137. 2 n of S in AG. 


per" If hr ute ame manner for =—_— br pen 
uſing the Gauge Pointy &c. LN 


Then to find the Segment. 


uli, As the Axis on the Square : I the Radius ons gment 
72 a Parabolic Spindle : : the Fruſtum's height on the quare 

2 Number. 

3 As 1 on the Square : the Content of the Spindle « on 
the Square : : Segment : Solid on of the Fruſtum. 
Operat. 29.56 Ten 1—.12 
*. Ion 1— 115 Foe 3x - 137. 1 An. 

ine, | 
Exam. Latitude * 32 North,” Declination 23˙ 29 „North, 
requir' the Aſcenſional Difference. 
Neue, As Radius: Tangent of Latktude C1 Tangent pre- 
ſent Declination : 14 Tangent, againſt which on the Sines is the 
Anſwer. 
Note, This can't be work'd by. a direct Proportion, becauſe 
he 2 2d Term is more than Radius, therefore it 1s to be done 
As 4 45 on the Sine: Tangent 51.32 on the Slide 
: Tangent 23.29 on the Slide : Tangent 28.40 correſpond- 
ing to which on the Sines is the Anſwer. 
Operat. ( 17 1 As — 28.40 Anſ. onthe Tangt. and the 
Line, — . 251 9 23.29 ( Sine equal thereto is 33.9. 
* Otherwiſe, As the 1 of Sines is be — the Tangent 
Line on the Stock, and the T on the Slide, it may be 
work d thus. 
As To WA ae. is, on the Stork Arg — 51® 
2” on the Slide ent 23.29 on the Slide: ine 
= the Stock. ate * 379 
Rs 5 5 223. 9 
he foregoing is to ſhew the method when the Pro- 
iT in Tan | 
or thus, 


55 ch | 
the Canon on the 59th Line. 


Operat. 5 2 Bahn. 29 
14 8 , * . Sine Aſcenſional Difference. . 
n 


18 


Tin: 


ä * CE Da Tt ICE „ N 5 * \pe "36+ by 
Yo 5 ag N 2 % 7 * N . FE % 4 Ids £2.55 
1 . 1 $74 4 7» ; 0 . . 
g 8 p 92 f 2 e £ 
1 is 1 F —¹ 7 : dre 8 f : 7 IE. + 34 : ; 
5 G #7 4 5 4% * 8 of * 8 N * * 
- . s - Rs = 2 * 4 
Pa ; 4 4 A D / ba 8 , p | L * 1 
; 2 : | . olic-organci. | 
9 * 
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| : Length of Day 16 - 25- 121 


8 


$8, >: E 5s 75 
7 Ty p 27 "YU * 

* 7 31 e 
4 * s 4 * 


3 by: 1 8 ah. 1am. 1 65 bat s, 2 
24. time of © ing. 


W 1 8 a 5 


Take the Suns filing from 6, the remainder is the Aſcenſio- 


nal Conga - __ 
ft. om.—3 47m. 245, = riſin * % 
36s. = Aſcenſional Difference. See the uſe of a5 42 b. rom 


To find the Sun's Ay and — Long "* the 
and Night. oy 
Obferve, Tf the Lat. and Sun's Declination are of 5 er trary | 

Name; ; the Aſcenſional Difference and fix Hours i yn ys my of 


8 : Rite * A from 6 Hons is Sun Sai Setting. AY 


er, SubtraGt the Sun's} Gore Riſing : Som 12, the Remainder 
is the Sun's Ning © e | 
The Sun's | Rif Keane 'S } doubled is the es theſ N nb 7 | 


er, Take — of the = « from 24 Hours. 
gives the Length of the | Niehcp 55 
Examp. Admit as in the laſt Example the Aſcenſional Dif- 
ference to be 2h. 12m. 36s. the Sun's Declination North, 
what time did he riſe and ſet in that Latitude, and what was 


the Length of the Day and Night? 
6h. om. oſ. 6h. om. os. 


 Operat at, —Aſc. Diff, 2 - 12 - 30" + Aſc. Diff. 2 - 12 - 36 | 


P - 


O Ritin ifing- —— —3- 47-24 O Setting 8 12 36 


0 Setting dh. 12m. 26. © Riſing 35. 47m. - 


, of Night 7 - 34 - 15 


—2— 


„ 30 . Paighty of an E 2255 5. 
_ Exam. Tranſverſe Diameter 197, Conjugate 85, what's the 
Periphery ? 


Rule, As the Tranfverle Diameter on the Square : Ferber, 
or Radi S, on the Periphery of the Ellipſis Line : : Conju- 


gate Diameter : 2 Number. Den, 


— 


ä ATR AED 24 HIRE ͤ Ä. I 


Fi + - 2 we 4 2 
f TP Fd : FA) hs 4 AVG ELITE ITE 2: i A 
: £ AS ". 4 223; _—— 8 * 7 7 ky” #4; 0 \ a 
2 4 12 5 6 * : 9 3 S 278 * 4 15 * 7 2 "I EN "408 £ \ 
+ SOS 5 * by * i ** 7 — _ 
<< 5 0 D F 43 £ 7 $47 £3 wp : + KA. SS 
r * Ky 5 


- by 1 1 3 ; Fo $5 "3.4 
n bh re — 5 6 q . J 2 . 8 * 7 wok 56% M2 Bug 82 
44 Ss * Y Babs * > . * * * F-.v * 7 7 1 * 7 * 9 N $ * 3 
* at — <> — - : 4 15 9 0 
Y * - "3 75 2 # 8 : F ; 1 . R 5 8 4 8 2 
W = . s - - 1 N x * 15 . N 
\ 4 . . : I 
4 A # : * 0 : 1 
* 1 > * g : ; . 2 43 # 
F 7 8 . a — 5 * Re o N os N | 5 
A N 4 22 N » 
* 1 1 
* N p I * * 
* i * 
_ * ? 
2 * 
- 
4 
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e Av 3 eee apa + 5 Tem: 
os Diameter : Periphery of o 


. ( 1 197 — 08 | 
N 1 3 135 — 23820 334 | 


Pa 97 
A 22. 12 * 415.48. 625 Periphery. . 
To * the Area of the . of an Hllipſi, cut pert to the 


iameter . 


a " as Diameter 200, Conj endo oh Verſed 
Sine 30, Area of the hi 14137-2 3 What's the Arca of the 


232 Diameter on the Square ; Radius on 
the Segment of ls x Line:: Verſed Sine: 1 1 Number. 
Den, As 1 on the Square: Area of the Ellipſs on the Square 

Number: Anſwer.. 53 
(6 As 1.295. 


Operat. $ 197 As aue then 
Line, |} 30 295 \ Line, J 24 { 14137.2—4170. (Auf, 
Or thus, Find he Area of the Segment of the Circle accord- 


1 ing to the Conjugate Diameter or Inſerib d O. Then ſay 

= -- As the Conjugate Diameter: Tranyerſs Diameter: : Area a 

En of the Segment of the Circle in H—_ or tons. . Ares of 
1 the Segment of the Elliphs. 95 


For the 3 the Cirde. 
1 90 — 30 2 then 6 1.29 
= ro 1 2957 Ia 24 \ 6361. ns 
= 90 1876.7 Area of the Circles Segment. 
_— Line, . 24 | 200=—4170-4 Area of Ellipſis Segment. 
1 To fed the Arta of the Segment LSE & le, cut to the 
a ; 1 Canjugate 
> 5 8 Let the Example and verſed au be as 8 
= Rule, As the' Tranverſe Diameter : : Radius, on the Seg- 


LA 


f 3 ment of a Circle : ::Verſed Sine, : a 4 Number. 
_ . Then, As x on the Square : Area of the Ellipfis on * 
'* _ Square: : Number: Anſwer. 


Fr * 


UE a 227 4 200. — 30 


| 36 Line, As |. ——59— + Number. 

Hz EAI | 1 0959 + | 

LE 3 | 

a3 : Line, | | 24 #14137 — 355.7 = Anker: 

—_ Or thus, Find the Area of the Segment of the Circle cir- 

Ws | eumſerib'd, n e to wo Traniverts Diameter. 9 


- 


Operat 135 
| 32 2 


Lines? 


21 to 17 Line. The Catholic-organon. 


CL BE 
C — 
— Kr 
* 
- - 
8 ; 32 


Den 2 As te Tranſverſe Diameter on the Square: Con- a 


Jug gate 
of the Segment of the Ellipſis. 


But firft fond the Area of the great Gel. 


eue 200 X 200 = 
cumſcrib'd Circle. 
or 329 N 1 0959 


The Are of the Segment of the Great Circle is 3012.79. 


Den oh 4 200-301 2. 79 Area of the Segt. of the Circle. 


Line, 


31 Line. Root. 
- ; See Square and Cube Root in Page I3, 14. 


See Square Root, &c. 
32 Line. Firſt form, or Spheriod Lying. 


Examp. Given a Spheriodal Caſk, the Axis parallel to the 


Horizon, and the Liquor's Surface cutting the Head; whoſe 


bung Diameter is 3 33 Inches, dry Part 8 Inches, Solid Content. 


108.3 Gallons ; to find the Vacuity. 

Rule, As the bung Diameter on the Square : Radius on the 
Line mark'd 1ſt Lying : : dry Inches on the Square to 2 
Number. 

Then, As 1 on the 8 whole Convent on the Square : : 

z Number: Vacuity ; 
Se the Gallons in it. x 

er. 33—8 8 then 1— . 17 3 
5 32 x 8 Nr. j Line, 44 108.3—18.7 Vac. 
_ = Whole Content — 18. 7 Vacuity = 89.6 Gallons | in 

e 

or, The Remainin Liquor may thus be found. 

Rule, As the bung . on the Square: 1, Radius on the 
Line mark'd 1 Lying : : wet Inches: 4 Number. 

Then, As 1 on the Square : : whole Content on the Square 
2293 * gan : Anſwer. 
33——p—=25 

1 827 2 


0 Number, 


1. 2 


Li 1 24 1. 108. . 6 Remaining Liquor. 


Line. Firſt 
Examp. Given a Spheriodal C 


rm Standing. 


what's the Vacuity ? 
I, As the Length on the 
+ : dry Inches: Segment. 


iameter:: Area of the Segment of the Cirele: Area 


= 40000 x 7854 = 31416, Area of Cir- 


eie 


90 1355.7 5 Area of the Segment of Ellipſis. 


which taken from the whole Content, | 


are: Radius « or 1 Standing 


„ the Axis bcromdicalatl to 
the Horizon, Length 42, dry Pal t 8 Inches, nn 108.3 gal. 5 


W . er mn 


ee eee rg 


N N p 
Nee . g n re 
N rern er — . 1 N 1 


Fa 
= 
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7 

£354 
«pi 

wg 
7 £Y 
TM 
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wo 30 = the Catholic organon; 34 t6 38 Line. 


21 ben, As x on the Square :: Caſks Content on the Square | 
: Segment Content of the Fruſtum; which taken from the 
whole Content, the Remainder 1 s in the Caſk, | 
Operat. g 19 24—8 7 thine 1 
Lins 0 -. J——,172 L | 425 3— 18. 50 
108.3 Mole Content 18. 5 Content of the Os 9.8 
= hat's in the Caſe. 
or, The remaining Liquor may thus be found. | 
. Rule, As the Length on the Square: 1, the Radius on the 
Line mark'd 1 Standing : : wet Inches: a Segment. | 
F Then, As 1 on the Square: whole Content on the Square : : OY 
Segment on the Square: Gallons in the Caſk. | 
 Operat. (19 1 42 34 
Line, 1 33 It — 829 Segment. 


tte 6 1.82 
| Lire, 5 24 j 108.3 89. 1 in the Qaſk. 
| | 34th Line. 


Line of Sinn. See 16th Line. Page 20. 

=. 21 35> 30, 37, and 38 Line. 

1 11 the Caſk be taken in the 2d or 3d form Lying, or 
3 . 

A VN. B. The Method i is the ſame as in the 1ſt F. orm. 

; 5 Thin Slide mark'd D. 

. Has a peipaigal Almanac and an Aſtronomical Scale. 


The Perpetual Almanac. © . 0 


f 


82 6 


11 fans May Ag. 2 Feb. o Fune'g Sep. 7 —_. 5 
i any fs 2 1 n 3 Mar. 14 12 Dec. 7 July f Days of the Mont b. 
9 1 r 5 | KEE - 
al [eſp ]E|F [oj ii jas} 
EY I 1 — —— — {ene 1 — | —  __ _ 
A -B LO D ed TS o G A 42 9 | 16 | 32 | 32 
NV E F G | AT B 31017 [2437 
i COTE — b — 1 — 4 ——— ww 6 
e 
* G A B ij © 'D "$1 12 19 2 
r is!) eos | 
3 — —— — FCC 
1 CG . — 4 : & D 2 5. = . 21 28 — 


Fu camp. + What Day of the Week was * 7255 of May, 
* 1752 5 

Rule, F irſt find the Dominica * which was D, unter 
the en Month, and on the 1 Hand RE 3: TOW Te 34: 31, 


Wich 


N p 8 & oy " * * a 
4 NE LE th OY ; ie 112 n * . - J SING „ | 4 ' * r N * 
x R 1 WF N a bb rs 1 einn ade A "I EY —＋ - BY : WIFE ö 


309 0 43 Line. | The Catholic: organon. „ i 
which ſhews the Day of the Month, the Sundays or 1ſt Days 4 
x the Week were in that Month. Then, the 14th Day Was, 7 
on Set, 8 5th Day of the Week. _ N 4 

Note, The Dominical Letter is found in the uſe of the 8oth + 

Line to be D, which ſerv'd to the 14th of September, 3 
B 2. What * of the Week was the 3oth of October, 4 
I 82! | 7 8 

N, This Day was in the New style, and the Dominical 4 

Letter was A, ſee the 81ſt Line. 4 
| Kal, Under the. 16th Month, and on the Ric ght Hand: 1 
_* ſtands 1.8.15.22.29. which were the Sunday's in ove Month, 1 
ſo that the 29th was Sunday or Iſt Day, * the 3oth was 4 
Monday, or 2d Day'of the Week. 1 4 
39 Line. ( Age. The ule follows. i 19 
ED es 40 Line. Moon's Southing. | a 1 4 
To find the Moor's Southing, E 3 0 
Rule, Look on the Stock for the Moon's Age, ak under 1 41 
3 4 
that on the Line mark'd Moon' s Southing on the Slide ſtands. 174 
the Moon's Southing. 114 
Examp. The Moon 10 Days old, what's her Southing | 
Anſ. Under 10 on the q Age, Rands 8, the time Th + South- 


ing in the Afternoon. | 
Line. .C Shining. : 0 
25 find the ( Shining after © Set, and 22 © R; ſing 18. 
| Exam. 4 7 10 Days old, how long does ſhe ſhine after ©. 
Set? 
Note, From new Moon to full, the Shining is counted aſter 
5 © Set, and from full to new before © Rife. | 
Rule, Look for the Moon's Age on the Edge of the Stock, 
and under that on the Line of @ Shining, ſtands 8 Hours == 
| Anſwer, Sce 83 Line. | Lt 0 


42 Line. Sun's Place. 


Eds: What's the Sur's Place the 21ſt of June? 
Rule, Look on the Line mark'd Calendar, for the Day of 
the Month, and over that, in the Line mark'd © Place, 


ſtands S8, which ſignifies the © is in the firſt Degree of 2 cer. 
| Line. Calendar and Sun's riſing, 

Exam. What Day of the Month does ihe "Sun enter into 
Cancer, and what Time does he rife and ſet in Latitude 519% 22 
| Rule, Look on the Line of Sun's place for Cancer, an nd un- 
derneath that, on the Calendar Line ſtands the 21 of June; 
and alſo againſt ex, ftand 33; the Sun's Riſing. N. 1— 8 

Nat is the time ot © —_— See Aifcentionar DE + 
2 5 1 ; a \ 
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36 The Catholic-organon. 43 to 47 Line. 
F 4 Table , Beers e 
—_—_— m_ e 1 
_— 7.14 
8 ef 27 5 
19 6 
io | OHober 7; | 

4 4 11 November 
m ye" Wm i; December 21 


S 
I 
0 
— 
1+ a0 0 
WO 


_ 44 Line. Sun's Declination. - 

= | Examp. What's the Sun's Declination the 21ſt of June? 
WW | Rule, Againſt the 21ſt of June on the Calendar, ſtands 
23%.5, on the © Declination line, which is the Declination 
that Day, and is the * Declination. See W of 
O Declination. 


45 Line. Sar s righ Aſcenſion. 


N. B. The Right Aſcenſion is dhe O Diſtance from Aries 
counted on the Equinoctial. ; 
Let the Pxueple be as before. | 
Rule, Look on the Calendar for the 21ſt of June, * 
| againſt ſtands 6 on de Right A Aice ſion Line. 


* ob ne Lo 


Declin, 


o. 32 87. 51 
I. 5222. 10 N 
4. 2015. 55 N 
5+ 40] 7-19 
6. 3316.21 8 
9. 54 18.8 


13. 10 9.44 8 
14. 320.30 N 
Ib. 1325.47 8 

18. 2838.33 N 
19. 37] 8.10 N 
20. 3044.19 N 
23. 54 27.34 N 


The uſe of the Right e is ſhewn in the 82d de, 
and of the Declination in the uſe of the aan in taking 
an Obſervation, 


"© Pole Star — — 
Bright & in Aries — 
" & Aldebare n 
Orions Right Shoulder 
Syrius — — _ 
Lyons Heart — — 
Q Lyons Tail — — 


Wen /⸗( 2 IE = pos 1oe 27 I 


\ 


Virgins Spike — 

Arcturus — | 
Scorpions Heart  — — — 
Harp — — 

8 Eagle es Heart — — 
Swans Tail | ._ — — 
Andromeda's head — — 


1141414111 1 - £ 


| 47 Line. Line of . 7 
Its uſe is enn in Line 13, 14, 15. 


2 1 48. 
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"The Cattlicorgon, I 37 


4 to 51 
bo 5 48, 9, Line. . | 4 = I ö 
EN Arcs, and Diagoal”; "their uſe is ſhewn in the 0 and. 214 
To Gauge an open Tub. | 3:0} 


| Rubs Put the Inſtrument into the middle of is Ta from 
| fide to fide, and draw the Slide, or Slides out, ſo as to touch 
the Sides of the Tub; thereby is found the mean Diameter 
near enough. 8 
Examp. Suppoſe the mean Diameter is 28 Inches; then un- "av 
der 28 Inches, ſtands 2.183 G. which is the Area of that Circle, | Aly 
1 Inch Deep. J 41A 
N. B. One Thin Slide * out to FE. Left ws 8 bi 1 
other to the Right, and to place them right, ſet the 5 iſt Line 23 
to the 52d, then on the Line of Inches towards the Right — 1 
Hand, ſtands 13 Inches, when it is but + an Inch out of the _ 
Stock ; the reaſon of that is, becauſe ien any Dimenſions 3 4.0 
are to be taken above 12 Inches, then + an Inch of the Botton | 
Slide towards the Left Hand muſt be drawri out, ſo that 12 1 
Inches on the Stock, and T an Inch at the Bottom, and the = + 
Inch at the Top Slide, make 13. 
50 Line. Squares, or Numbers. 
Theſe are Artificial Numbers called Logarithms, the Z of 
any 2 of them being = to the Product of the two Natural i 
Numbers as before. 
N. B. They are counted on 1 the 
5! Line. 
Which is a Line of Equal Parts. : 
To find the Logarithm of any natural Number, See the 
5 Appendix. 3 : 
Exam, What's the Log of 2.3.7.10.11.100 ? TT 
| . Under the Number 


4 8 
FF „ 
2 . D. n 1 


r 


vip the 50 1 477 


78 | 845 


WW 2 
N II SStands on 51 Line / 1.041 
92 100 | | 2. 


Nate, The Log of 1, 10, 100, &c. are.the ſame, and that 
every tenfold the . increaſes I, The Index from o to 10 is 
o, from 10 to 100; it is I, from 100 to looo; 2. from 1000 


to 10000 3 &c. 


To find the Legarithmetic Tangent. „ 
Liunp. What' s the r Tangent of 40 Degrees: ? 
" Rule, 
00 un W e 


1 Ef : + : *. * ' 5 5 * | : f 22 N wn 
ee "Of . * we 1 * _—_ Y Ida n * — 2 1 e N — wy 
4 * Fe A K 9 x \ OY 


CE ee N 
l * F ² ²˙⸗QAm %⁵ ͤůB, 
7 R FE : z 4 5 3 1 


” g . key 4 o 
4 * : 1 * * i 7 


9 The Cntolio-inguith. 52 to 2 


Rule, Set Tangent 45, to Number 1000 on the Square 
. Line, then over "Tao ſtands 839, on the Square Line, which 

"FM is the natural . then aganſt 839 on the 50 Line, i 

4 ſtands 923 on the 51 Line, which i is the Anſwer. 
Obſerve, The Index from ©” to 3“ is 6 thence to 34”, tis 7 

* _ thence to 59.42” 'tis 8 thence to 44% 59” tis 9 from thence to 

84.17“ it is 10, and from, thence to 89? 25 tis 113 from . 

thence to 89. 56 tis 12, and from thence tis 13. 
N. B. Tho” it is Impoſſible to find the very N , yet 
this may be of ſome ſervice. | 


To find the ae 3 


"hls. What s the Sine of 40 Degrees? 8 

Rule, Set $ 90 to Number 1000 on the Square Link, Shen 
againſt 8 40 ſtands 642 on the Square Line, which is the Na- 
tural Sine, and under 642 on the 30 Line ſtands 808 on 51 
Line. 

__ Obſerve, The Index from o- to 7 is 63 from hens to 34 
it is 7, and from thence to 5“ 44 it is 8; from thence to 899 
59 it is 9; the Rad 90%, is 10; the Index to this 1 is 9, 
whence the Anſwer is 9. 808. 5 10 | 

52 Line. . oh 
Is a Foot Decimally Divided ? | | 
Farther uſes of this Line of Equal Parts may ; be feen i in the 
«os wad - ; K 
2d Thin Slide mark d F. | 


| Contains the Plain Scale, viz. | 
3 Line. A Line of Rumbs, and about the middle ; Miles 
of 4 and to find Diameter 0 a O0 K the 1 
and Verſed Sine. 
54. A Line of Chords. 2 
55. A Line of Verſed an and at the End a Scale f 
fequal Parts. | | 
56. Sines and Secants. 
57. Tangents. 
58, ——on the Edge of the Stock rene 
Their uſe are in Trigonometry, Navigation, &c. 
The uſe of the Miles of Longitude on the 53d Line, and 
Chord Line under i it, is to find How many Miles make 1 De- 
' gree of Longitude in any Latitude, 
Examp. In the Latitude of 516, how many Mites make 1 
Degree of Longitude ? 

Rule, Look for 51,- the Latitude on the Chord Lire, and 
over that on the Miſes of Longitude Line, ſtands 2 lere. 
Operat. 53 — 38 fere-— M Longitude | 

Line, 5 54—51 Chords e N 


* 


Declination is North; If in any of the latter 6, the 


ho 


» Trignametryl. 


Rule, 7 1 Singgo": 60 the Miles in 1 D ree on 
the Equinodtial on the Square : : Co-Sine of the ; 39 
on Sine: ee | 


E ——90 r 
Line, 248 —60— 37. * A 


Jo find the Dann, of « a Gi ah . the Chord and V. 1 


* N 


F7 a VS:r:: o $:4Ne | {Nc 4+ VS DO 


Bxplan. As the Verſed Sine: 1 : : the Square of 2 the Chord : 
': 4 4 Number. Then 3 Number and the Verſed Sine is the 


Diameter of the Circle. 


118 Chord 4 Verſed Sine 10, N we Ciicle 5 Dia. 


meter? 
Operat. 5 Fo —20X20=400 
Line, = — — 40 


Then, 40 + 2 = 50 Anſwer. 
IId Face of the Thin Slide mark'd G. 
| Contains 4 Lines, vix. 
| Line. 
On which are ſeveral Canons in Aitronomy. 
R: 8G D:: SOLãi y or: PD. 
Explan. As Radius: Sine of the © Greateſt Declination : 


Sine of the © Longitude from Aries, or Libra : Preſent Dedli- 


nation. 


Examp. What's the Sun's Declination the 6th of November, Fg 


being 445 ol from Libra! ? 
Operat. 5 m—_——_— — —44.16 
Line. 3 = —2,2.30-—-—16.9 Anſ. 
Note, Both his Place, and Declination may be found on the 
Aſtronomical Scale, which ice in the uſe thereof. 


The Sun's Longitude is reckon'd from the next E : 


Point, 

Yiirefors if the Sun be in "_ 4, u, bp." ax: or & the 
Longitude i is from Y, but if in 8, K, m, =>, m, ; it is 
agcounted from , N. B. „, = U, , &, m, are called 
Northern Signs; and a, Ms. 4, Vf, &, and X are Southern 
Signs; fo that if his place be In any of the firſt 6 So the 

clina- 
tion is South. 
2 ToLivos a ::3CoG D:T oRA 


* Explan, 


: 5 
2 A 1 f 2 : ” g 
"© 1 . 8 " 6a $4 \ 3 . : 28 
* eee oli bas nt; Gat e 


3 : : 4 . * \'4 #, i 82-4 
: 13 55 ; | 8 7 a 5 je ay gs 
Y 5 + . 8 x " 8 £ ; 5 ” k 52 p 23 +. 
6 ; #5 . : f boy? 1 a b FR 2 
5 3 . : 2 N 
| The Catholic- or anon. 8 
* . n 39 
# , 0 4 . * 
fg 15 ; "bf wb : 1 * 7 * 
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Nennen > Goah Ny 


Md andthe. tat oe 


enen 8 - "AI . 
YT IN ES > r oP Foam Se 


Explen Pig Nabe; . ee of the Sun? $ Longitude from 
Aries or Libra : : Co-Sine of the greateſt Declination : Tan- 
gent of the Sun's Right Aſcenfion. - 

py e e eee f. cf l 


ramp. 
3 Yrs being 44* 16 from > ? LESTER 
| | - Obpror. 18 } 90———66.30. 
: Line, Nos 0 44-16——41.48. Anſwer f fro w Libra, and reduc- 


=; ed into Hours = 2 Hours 47 Minutes. 
. 24 715— 41.433838 
1 Line, 1 — 2:47 from 
= The 46 12= 14* 47' from v, Anſwer, 
; =. | "Bramp 
N 1 Aſcenſion in Hours ? | 

N. B. His Diſtance from the next EquinoQtal Point U, is 
- 49* 3 and that the Tangent 49® 300%, is ſet backward on 
he" Tangent Line, becauſe tis above Radius, therefore make 
a Mark under Tangent 49* 30', on the Sine Line, which is 
at Sine 59; then bring Tangent 45 on the Slide to the & 
Term, which is 66* 30“, and under that mY: * 


Anſwer on the Tangent Line, which is = 2 
Opera. Jug 78 T1 /- :-.. 

Line, — 25 1259—— 56. 30 

29 T $47.2 Anf.- 45.48 

, 300-472 A - 00 A 


. ; 
80 Lat: R:: SD: © Ampl. . 


Pegs ou As the Co-Sine of He La atitude : Radius : Sine of 


the O Declination : Sine © Amplitude. 5 
Led The Latitude 51* 32” North, the Sun's s Dedlination 
T5* 20 North, what's the Amplitude? 
Oterat. 1 18 38. 28-—————90 
Line, $.20———25* o Anſwer 
5 N. B. he Amplicude is of the fume Nane à the De- 


clination. 43 
een: T. S Dn: : S Aſc. D. 
 Explan. As the Co-Tangent of the Latitude: Radius: 
Tangent of the © Declination : Sine of the A Dif. 


ference. See 2g Line. 
| | To find an Azimuth. 


:o SAlt: : CL: 4 8 AS: 2 Z :: Rr. Anſ. on VS. 

Explan. As Radivs.: the Co-Sine *of the Altitude : : Co- 
Sine of the Latitude: £ Sine Then, as the < Sine: Sine 
of half the Sum of the Sides : Sine of the Remainder, | 


. 2. The Sun's 10 * in Aquarius, what's 


£ 


: "2 \ N 
$0 n . 2 n i r * *; 
% . bo 7 MISS PRs EP 7 AB ö * 5 AS. bn $5977, 14 ' "> 
Re. ts 922 BY 2. LY 8 pig? Ws SEL VEE YH. r . e 1 2 
5 my F W 9 T8 Fr AIR 1 to We 3 8 F A LG EE SE TN bd e £ , < 
I 1 PPE: % AI 3 We * . 7 9 1 7s L N 1 * * 
? pe og ie La 6 e * r LY 9 2 
3 ” Rey ; 77 * 4&6 5 PLE ; 25 * N e 7 f 15 % 5 N 


2 * „ 4. 
5 which i is the Difference . the 127 gam al Condo. - fe 82 
ment of the Declination: a 7th — and that meaſur d on the . 
Verſed Sine is the Azimuth requir'd ä 
Eramp. In the Latitude of 515 North, the Sun's Decli- | 1 
nation 20% North, Altitude 40*% A . the Azimuth from 0p „ 
North 77 tf, WE „„ 
Operat As Radius; C'S Alt. : : 05 E. Wnt 
5 Sgo 8 . 2 8 38.28 8 28. 28 N 
Then, As "th Sins 82 Z: 8 Rem : Ich 6 
1 8 28.28; 879. I4: OK 8 19.19 . 
| Correſponding whereunto, on Line of Verſed Sines is the +" | 4 
Anſwer 109? 455 from the North. 1 h 
VN. B. In South Latitude the Operation is the fame a in e 
North, only the Azimuth is found from the South ; | aſter wn I 218 
ſame manner ehe Azimuth of a Star may be found. — 
2 Sides of an Oblique Triangle given, To find the 27 $s 94 1 
' Rule, As Ba: ZSides : : : Difference Sides, Difference Segments, | | 
| Explan. As the Baſe : Sum of the” 
: N Nr of fl e Sides : Diffe- 


8 nnn e E bs 
EIT. FFF > Bw \ 7 


3 


r 


LP 


$3 4% a6 


> 


7 A 


F a deen ooch gan 2 Tn A . == 

Leagues, and fromthence 105 Lea 5 

to the place from whence ſhe firſt fa falls, what's her bene 

| Cute and laſt:Gourſe back: . F 4 0 L 

| "Rui © 3 As 3 : * a * 2 bir eu. | 8. 

— Them, Add the Baſe an the Difference-of the N 

7; ther, 3 4. the 2 = the 2 , and 2 L the X is t [Se I 

ment. 3 „ 

'Operat, 105 + 45 = 150 and +d by 2, = 75 = Segment. 
00 PS — 45 8 60 and 1 =- . Segment 


— 4 Ad: Rad : AB: Corse DAB 4 108 

„ AH os 1 0 1 36 53. 5 hy Ie 
Then, « 490 — 3( 54 = 577 7 DAB; which added to 3 
| NE (= 5%) makes 98 7 * W by Eaſterly 81* 54% o . 
that the Penne from E to A ic by N. 4 W, back to the 1 

Place firſt ſail'd from. 

Again, AsDE8;L. : Ra" BE 75 8. L BDE 61. 55'; 

whoſe Complement to 900 is 28* 8. „l. E; which ſubtrakted 

from * 53 leaves 53˙45, or 8 1 E neareſt, the Courſe from: 


Do TIM 
F ; | | | 60, N 


wi : Hera 
2 «* 


— rr . I - 
A, T4: ge” n 1 
4 F 


I d 0 ” \ 
2 ä N 1 e Leg.” earn "Bs. PRI Tg Fs. Wo , III YT TT . * 
as ; 3 12 2 —— * e mee * N * x — h * b F . P 1 BO n N A 8 
Saks > — — ae SE FWW un OP A WE TT £5 81% F 3 
0 * „ e . ⅛˙ ˙ùu- —˙ ¹ pp —ůg 
? NES; N Fc 17 J N XS b p24 n N 3 
255 Wh Y N 3 12 7 \ : % REEF ES * w4 * a 15 . 3 
f „ 8 - : e ö ; N TY 


5 BL EASY FEAT ON * 7 . * 75 
c F N 
. : * 1 ** 2 3 8 % Ss a f , 
; > . * 7 { 4 . = " . : 4 5 ; : + 
- & A 4 1 hy 5 a; ? vo 
* 5 7 * o 
| Jude 1 FE 8 | 
, bs 1 So . 8 ; : 8 2 + - * is n * 
y £2 . . 3 »& : 99 5 "Ee 
„„ al Pre > 2 61 62, Li e. 5 
: Ky ; 
y E In 0 
| e 9 5 „ HEN 
; & * 7 » 1 oY WP Wc 


Diagonal. As- Aria, and Inches. 


Exemp. Su e the Di onal be 2 Inches, 1 wan 
Galen will ee Caſk En. „ 7 of 

Rule, Look for ge am, f on 2 Line of Inches, and over that, 
on the Di 3.7; the Eo” that the Caſk 
will hold when full. 3 "iy 14, 1 5, 48, and 49 4 

The Writing on the Inſide the Stock Mark d x ER 

Fs ö 63, 64, 65, ang 66 Line. 9 97 7985 5 


; 1 
* "+ FT ns 9 5 TN * * 
P & = 4 £ LY 5 - % 6 


Sala Inch in 1 Puend  Avirdeei + o 4 O Gauge Paine, — 


_ —_ — — — 63 Linda — — — . __ 
Gold ieee 1.213 4 1.368 
Quick Silver — „%, 4 24450: 4: 2453; 
Silver 
Copper 
1 Hammer'd Iron h 
"=_ Caft Iron — | c "2 . 
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4 1 N 0 M 2 7. 
8 4. 
> Er ne n A 4 „„ 
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3 1 n j Re * 
ml. > , SF " 1 * 
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— * 4 0 e 

o * Ty ** * 7 Poa x v 5 * 4a " 1 A 

yy t% a 90 — 1 1 * 8 Wo n e F r > i ' 
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* 1 3 4 "oo f : * I 4 2 bs of 3 * * 1 e * $ 4 ** f ts . 1 +: . 5 - 25 hs, —— os . of 

wi N 5 x . ) : ! I # FX 9 * * F * « 3 8 9; 
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* h 


Tallow eat — 31.4 . 8.32 5 
Tallow Grols, : "IL SER; 30.28 1 5-5 | | 6.2 55 
Gun — 9 1 


4 
{ 
( 


7 Wes | What's the : Weigh of > Chess, 20 o hebe Diame- - © 
| Rui, 


| ter, * 4 Inches thick ? 


fy 


Operat. 0 31 by 


- Rule, * the Circular Gauge on 500 Root : ;Degth on the 
Square : Diameter: Anſwer. | 
27 | 31 $8 87— 20 Saws 
Line, 1 19 4 4— ——46.5 fere 

3 hat's the Weight of a Cube of Gold, ; wt Side 
is 61 


: . » 


Note, 1.4 J ſolid Inches of Gold = EF Podind? whit 1.27 3 is 
the Square Gauge Point. 
"Rule, As Tabular Number for © on /the Square: I on the 
Square : hp of the Side : the Anſwer.” | 
Operai. i, I 472——210 
Line, | 24 4 1— — 140.74 Anſwer. _. 
„As Gauge Point for © on Root; OE on the Square 


"4 ; the Side : the Anſwer, 


Operat. 31 } 1.21 3—6 Side | 

Line, 4 19 ö 6146.74 fere Anſwer. 
Or, By the Hexaedron, Side 1 Inch. | 

Opera. —6 

hay 12 Eh 6792746. 74 Anſwer. 

5 Examp. What s the Weight of a Globe of Gold, Diameter 

6 Inches : 
VN. B. As the Globe's Weight or Solidity is r of the Hex- 

aedron; ſay by this Bo 
Rule, As 21 on the Square: 11 on the OT: ; Hexaedron' * 


Weight: Globe's Weight. 


Operat. 6 321 146.74 | he 

Line, 24 \ 11—-—76,86 Anſwer. 
or thus, Find the Solidity of the Globe; which is 113. 142. 
then ſay, as the Solid Inches in Ilb. Avoirdupois on the 
Square : IIb. on the Square : : Solid Inches on the Square; 
Weight. 


Operat. 1216 | 
Ne 15 24 4 1 123 19 7 113.142 Solidty of Globe 


„ 270 
the * 4 1 5 r 


Then j / for n . 142 


N 


Line, 7 24 19 1 86 Anſwer. 
Or, By the Tabular Nnmber Globe Diameter I Inch. 
1 
76.86 Anſwer, 


Line, 


7.1.3558 


Or thus, By having the Weight of the Hexaedron, to find 
the weight of the Globe. N. B. Againſt Gold on the Hexae- 
dron Line, ſtands . 67929 and againſt © on Globe Diameter 
I Inch is 355692. 


2 Say, 


2 „ * «> - kX : 8 24 
4 o 5 ” . £ #- 1g - 4 7%, \ : 
a 8 2 4 22 . , EA. «4-48 F #2. 12 2 L 3 8 or Es . 
3 * 2 8 9 A > 8 ” F 8 a 7 I. S by INE HY " \ Was! S 2 1 
5 2 2 * 1 Sls . J day TS] 8 K n 5 02 PF 25 - + , oy 
* . IF, 5 Ia ir 10 &s ” W. A nen FEA} att | 7 1h SARS: P . a POTTER: 8 b d R 88 — 2 = > 


San &s 679 the Hexaedron's Weight, n tha. nee 
1 355 the Globe's Weight on the Square: : 146.74 tl - 
deren on the | ig : 76.86 the Globe's Weight. 
1 tes Tee a Dot, either on the Root, or Square Line, 
Ex 2gainkt the Hexaedron of Gold, on the roth Line; and alle 
againſt Globe Diameter, I Inch of Gold, on the th Line, 
Gon move the. Hexaedronis Dot to the Hexaedron's Weight on 
the Cube, and againſt the Globe's Dot, on the Slide, ſtands 4 f 


Globe's Wei wand . 
12 ine. wg 
o and O Diviſors, and © and O Gauge Points. | 

3 Round Diuiſ r. 

Rule, As. 785398: 1 :: n Diviſors : O Diviſors. 
| bear 53 is theO Divilor for A n foot 144 
—_—_ ches. ” 0 : 
Operat. .78538 —— 44. 785 —144 
Tine, 2 19 41 1—.—183. 34 Is 1 1 — 183. 34 


2 Root, Diviſors = Gauge Points. 
£ Explan. The Square Root of the Dien are the Gauge 
; oints. 
Exanp. What's the Gauge Point for a Foot, containing 
144 Sangre, Inches? 
—_— 114 
1 as 1 — 12 Anſwer. 

- After the ſame manner any other Gauge Point may be 

und. — 

Gauge Points on ew: 1 on the Square: : M Diameter a 
Content of Caſks = Cyl. 


| the Caſk on the Square Line:: mean Diameter: Content of 
'. the Caſk. Note, The mean Diameter reduces the Caſk to a 
Cylinder. See Varieties. Page 47. 
Examp. If the mean Diameter of a Caſk be 28.76, and the 
Length 32.5 ; how many Gallons of Ale, or Beer will the ſame 
contain ? 
Note, The Circular Diviſor for a Beer, or Ale ons © is 
359.05; and the Gauge Point is 18. 95. | 
Operat 3 31 * 95 —— 28.76 . 
Line, 7 19 J 32.5 74.86 Anſwer. 5 
67 Line. | - 
ins aw Points = Root of 10 Fer the 0 Diviſors 


22 Explan. New. Gauge Points are equal to the Root of 70 
Times the old Diviſors. | 


T Examp. What” s the New Gauge Point f for a Square Foot Z 
Ai Operat: 


— 


. Sy * 4 0 n =F * 5 0 55 ” - 5 — 
#737 4 3 i 9 * + 2 4 1 8 „ FETs ö 18 a A 40 Gee 25 eee * 
LSE ˙ww . e 4 e , 


Explan. As the Go Points on the Root Line : Length of * 


33 
1 
4 


n 


Oberat * =: = 37. 94 e 1 
0. thus, To find the New Gauge Points As. 1 on the e — 
Line: the old ee n 10 on the Square Lins 
Hg Nee e e , Tn 


1 — e 26] 
Line, 2 ee 94 New G. te.” ** 5 le 
o 282: O359.05 | 16.79: 18. 95. \ BY 
EZaplan. Th Square Diviſor for an Ale Gallon i is 282, and 7 
the Round-Diviſor is 359.05. 
The Square Gauge Point is x6, 79; Round Gauge Poles is 


18.95 
W G 231294. 118 15. 19: 17. 14. 
Explan. The Square Diviſor for a Wine e is 231, and 
the Round Diviſor is we „ - 

The Square Gauge oint is 15. 19, and che > Round Gauge 
Point i is 15 25 
42 B 2150.4184 2738 [46.3 52.32. 

Explan. The Square Diviſor for a Malt albert is 21 50.4184, : 
and the Round Diviſor 2738 the Square Gauge Point i is 12 75 
and the Round Gauge Point 52. 32. | 


o Foot 144 : 183. 34 | 12 13. 54. FOES, 338 
Explan. The Square Diviſor for a Square Foot is 1 44 , 2) a 11 1 
the Round Diviſor is 133.34. 13% 
The Square Gauge | oint is 12, and the Round Gauge 1 
Point is 13.54. a 1 
e 1728: 2200 158 41.5 46.9. . 1 
Explan. The Square Diviſot for a Soli Foot is 1728, and 5 
the Round Diviſor is 2200. 158. 
The Square Gauge Point is 47. 575 and the Round Gauge 


Point is 46.9. | 4 
68 Line. | —_ | 

B Meal in Fat for Starch 2300: 2928.45 at 95: 54. „ 4 
makes 25lb. 8 4 
Explan. The Square Diviſor for a Bufhel of Meal in the - 


Fat for Starch 1s 2.3003 and the Round Diviſor 2928.4.5, the 

Square Gauge Point is 47.95; and the Round Gauge Point is 

54.1. each Buſhel is allow'd to make 25 Pounds of Starch. 
The ule of the Square and Round Diviſors and Gauge Points. 


4 yy 
* ” * 
* n e 
FF en on ME oe! * 


__— a Brard be 20 Inches Square, how many Square * are 
there in it? 


, As PR Square Inches in a Foot on the Square: 20 the 
Breadth on the — 20 the Length: Anſwer. 


f Operat. 


12 2 , | 
bei k EDD "Ns HEAR « lbs: Wb naar ba. 6: FOOT EN wa, 


$:20——2.77 


auge kar 


3 F 12 the Root of the Diviſor, 2 the Bete 1 on 
Se of the e on 1 Moot: on oh on the 


the Square: 


at. I _ 
oy 2 36 FR 12. 77 Anſwers? d 5 
Circular Divi fors and. Gauge Points. 


E wakes. How man 


Square Feet are there in a cine. 


. whoſe Diameter is 20 Inches ? 
| Rule, As the Circular Diviſor on the Square : 


Diameter on : 


the Square: Diameter on the Square: Anſwer. 


the Square: 1 on 28 Square : : 


Or, As the O Diviſor o 
2 of oo Diameter : Anſwer. 
183.34.—20 

20————2.185 Anſwer. 
Fa; 34——20X20 = 400 
— 2.18 Anſwer, 


» the Gauge Point. 


iſ} 5p" 


12. 78 Anſwer. 


. How many Gallons of Wine will a O Tunn con- 


din up upon 1 Inch in Depth, whoſe Diameter is 60 ? 


| Nutle, As the O Diviſor on the Square : Diameter on the 


2.45, e . Anſwer. 


bo=—-n:Anſwer. 
By the Gauge Point. 


Rule As the O Gauge Point on Root : 1 on the "TEAS 


Side : Anſwer. 
— {3 


17. een 


12.23 Anſwer. 


of To Reduce 4 Gallons to Wine Gallons. See Bags'a 20. 
1 How many Gallons of Wine are equal to 100 Gal- 


lons of Ale? 
Rule, As the Solid Inches in a Wine Gallon on the s 
* Gallons on the 2 A 


: Solid Inches in an Ale 


quare: 
allon 


Operat. 


* * 
v 5 Ken l 135 8 
a 5 * e a tubs; 4 
y PII <8 TS RENTS W ge ICE YE» Tae 
* . e * 


8 KO > ESE 
r 
Pr, an 
Y . 
2 - 4% . 
** o * = 
3 * 78 . c 
5 2 . 
7 F . . 
£ ” 
"Fl 
* 


a wg e 


88 3 $4.7 9 F : 8 - 1 * 4 1 N 
5 +3 2 | ö 22 N © 2 5 . + - * * 4 wat . n . > &% ; . "1 73 4 FI 1 1 > | 
* bo * 6 280 7 KL £ * iy 1 4 N 1 Af; 7 f * 15 * 2 2 
288 FIDEL & ; F 2 A 250 + 5 3 "Wa 
: ; I | 5 2 , „ 5 
x 7 2 * 1 5 K . : = 3 
t | 17 The Cat leo | 


rb. 63 "e's hg Hex Hogſhead of Win | 
_ Varieties of Caſks | 
1 Gaugs 1 Variety BH X .7 + Hg mean Diameter, 
„ 
Explan. Caſk G ging. Iſt Variety, the Bang minus the 
Head mnltiply'd by . 7, that Product, and the Head Diameter 
is equal to the mean Diameter of the middle F ruſtum of a 
Spheroid. 
rf is, Multiply the Difference W the Head and Bu 
dy .7, or more exact by. 607; add that Product to the H 
Diameter, the ſum is the mean Diameter, which reduces the 
Caſk to a Cylinder. I y 
Ext ung 32 Inch. Head 25 Inch. Len 2.5 Inch. 
what's q Content in Ale Gallons 5 an 1 f 
Bere then 7 x .7 . then 4.9 + 25= 29.9 mean 5 
iameter. ' | 
Then, As the Circular Diviſor on the Square : Length o on 
the _ Square of the mean Diameter: Anſwer. 


2 . 9 X 29: 9==8 4 
1 


Line, | _— 2 burn O. 9 Anſwer. 5 4 
| 1 OG Or by the Gauge Point. N VE | 1; 
8 a 5 —_ "i _— i To 
Line, 1 22 32.5 80.9 Anſwer. 


eee N81 MF Parabolic Spinde. 
© _ Explan. Multiply the Difference between the Head and 
Bung by . 68, add that Product to the Head Diameter, gives 
the mean Diameter of the middle Fruſtum of a Parabolic Spin- 
dle, and having the mean Diameter and Length the W i 
found as in the laſt Example, 
| V. 58 LF 2 Parabolic Conoids. | 
Explan. Mari ply the Difference between the Head arid 
Bung by .58 that Product and Head Diameter is the mean Dia- 
_ for the —_ Fruſtum of 2 Parabolic Conoids. 
52 L F 2 Hyperbolic Conoids. | 
Ale FAT] the Difference of the Head and Bung by 
7525 that Product and Head is the mean Diameter, for the 
* Fruſtum of 2 Hyperbolic Conoids. 125 
Line. | = 
\ SY: 51 F 2 Cones, © + ä 
8 Explan. 


" 
9 — Me 


1 


lower Fruſtum of 2 Cones. o 


4. 


Ol Olive 


£7 | The Uſe of the Table. ite 4 oo 


5 bo find the Weight, or by having the Weight to find "the So- 
Icdity. | 


Explan. Kathy the Dicrenss deren a Flat dnl Bang: 
i that Product and Head is the TE OO for the 


455 99 7 


Wright of a a Cubic Inch in ce bur, | 


_ bg Line. 3 
Tree Plate Brafs —— 1 Tz 55277 
10.9304 J Caſt Braſs — — 6303 
6.1017 Steel!— =—=14-5445 
6.55 388 Calt Iron —— C 4 429 
64183 Block Tin — B 1 4.23663 
6.0965 | Fine Marble — .. ys 
A "nigh 9 N | IP tt of 


| 1.05551 Sea Water —4 . 94894 
60 992g Pump Water —— — 57865 
mg So 
5 


L 


- 


- 596057 Claret Wt Pd . 
259107 Linſeed Oyl n 75 


Dry Oak —— 


Oyl Turpentin 


Stone | 


N. B. These i is e dl D 11 his Table 
"and the others. If this by Experiment is found to be more ex- 
uct, then in O der to find the Weight of any of the Bodies; 
multiply _ * N in _ dy o wh Meghs.of = 


Even Inch. 


i 


By "SY the Solid Inches or Feet that are in any Body, 


Exim. What i is the Weight of a Solid Foot of Dry Bor in 
bb. Avoirdupois? . 
Rule, As 1 the Ounces in a Ib, on the Square : T n 
Mümber; which i is the Weight of a Cubic Inch in oz, Avoir- 
dupois, on the Square : : Inches in the FUN: ww in Ib, 
_ Avoirdupois, . 
_— 24 Hy 1728 5 : 
Lone, 19 9.39604 36 


* 


2 2 : ; 2 
: % x } 4 4 7 5 p * 
3 3 ads . 5 ar , 
J Ä TY a 
4 as l 9 * 
2 rn p AK 2. 8 OO „0 * ' 


= 
þ 


2 
, 


Solidity ? - 
: - ne M 
* * 
3. 
. 


| Operat.F 61 As. 6— 64 
| 59 > 


- alſo wht Wei, ght added to any Body lighter than Water will 


| Milk. 
will juſt make the faid Piece fink in Pump Water? 
Inch of Oak, 


be put on, it will fink. 


- After this manner, the Weight « of 295 Body may be found "oF if 
Kr the contrary. 1 
Exa If a Piece of Box Weighs 64-371b what's 1 


Rule, As the Tabular Number for I Inch : 16 o.: : Weight 
: Solidity in Inches, „ 


Line, 245 1728. | 85 
By the foregoing Table may be known if any of thoſe Bo- 
dies will fink or ſwim in Water, Oyl, Brandy, &c. Note, 
if the Inch of Water, &c. is heavier than an Inch of the Body 
enquired i into, that Body will ſwim and the Contrary ; and al- 
fo by it ma ny Body known, what Quantity of Wood &c. may be 

put to any heavier than Water, to make that Body ſwim, 


.make it ju — ſink, &c. lo, what any Body immers'd | 
in Oyl, oney, Brandy, &c. will weigh. 
 Examp.1. Which is heavier-Cheeſe or Milk? | „ 
Anſwer, Cheeſe is heavier, for an Inch of Milk is 589362, — 1 
and an Inch o Cheeſe is 5916 Therefore Cheeſe will ſink in 1 


Examp. 2d. What Weight added to 3 Feet of Dry Oak, 
| Rule, Find the Difference between an ach of Wajse and an 


Inch of Water .578697 9 
Inch of Oak 5 35569 | | 


Difference | 042128 e 
ts — — — _— = 5184 0 
Lo «4 42128 —-—— 3.65 fere 6 
Anſwer, 13.65 1b. put on that Piece of Oak, will juſt make 
it float, or be level with the TR and if any greater Weight 


By the Reverſe of this, tis eaſy to find whes nan of  . . 
Oak, &c. will float any Body heavier than Water, — 
Examp. What Weight in Ib. Avoirdupois, added to z Feet . 
TRI will make the ſaid Piece fink in Honey? I „ 
5 Inch of Honey . 86044 + 1 
Inch of Oak 536569 \ - N31 1 


| \ 1 


Diffurence 33 3287 I 
1728 — 84 


Les £4.43 24 Wasa — — 1 75 — \' 7 7 8 Anſwer. 


BY - vamp. 


11 Na" 
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9 9 c . 4 i r AE VER ; 
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% * 9 r 7 N FA 81 n 2 I * 7 — 
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6 MY. 


FI 50 The een. 4 571, 72 73 . 5 I 


E, ab. To find what an Inch of Lead will weigh in Water, 
Honey, &c. A 
| "Rue Subtract the Weight of an Inch of Water, or Honey, 
Kc. from the Weight of an Inch of Lead, &c. the Rader 
is the Weight. 
Opa. Inch Lead 6. 553885 Inch of Land ©; 55388 

3 Inch Water . 578697 Inch of Honey 869044 


Ditireace nce ) = 8 5 5188 | Difference WH 5. 68444 


Anfwer, An Inch of Lead in | weight 15 TA 1 


: Zhu! much Lighter i is a Foot of Dry Oak, than a Foot of Water 4 


Rule, Find how much lighter 1 Inch i . 
Thus, Inch of Water . 578697 
Inch of Oak 5 36569 


FFG 


Difference 3 I 28 | 


i ——@_©_ PR 


5 „ in 1 tacks: Ponce : 9 1 "oY Anſwer. | 
ay, | 


Operat. LT — 1728 

Line, 19 042128——72. 79 

8 A Foot of Oak i N . lighter chana F oot of 
ater, « 


WW: right of .a Cubic F. vot in lbs. e 


file' Coal 67.75. rs 109.31259 Common 

2 e 34375. Wood Aſhes 
Salt 4.0625. e Peas 50. 5 Field 

eans go. 5. Wbes 45 5. White ſea Salt 43-75. Bar- 

ley 41. 125. Wheat Meal unfifted 31. Malt two Months old 

30.25. White Oats 29.5. Rye Meal unſifted 28. 

; Explan. A Cubic Foot of "I weighs 109 3125 lb. and 

fo of jew R 

To find the Il eig 7 any of 0 f the Boles mention'd in the 755“. 

Examp. If a meaſure be 3 Feet Square, and 2 Feet Deep, 

how many Pounds bode of Salt will that hold! ? 

Rule, Firſt find the Solidity, 


1 As 1: Tabular Number for Salt : : Solidity : Anſwer, 


Fo I on Root : Depth on the Square: 79 side: Anſ. 
* Operat. 


Selidity, 


* 


"M1 * n N 5 N. 
4 . 1%; U 274 
+ Ct REES eos N e 
d 1 ix” 
. FP 15, bs * Wn, 1 
PA 7 * Ny 8 
9 


71, 72, 73 Line. The Sabel egen „ 


erat. 31 — 3. 
75 $3 £ -18 Solid Content in \Feet, . 
Fur i at. 12 1 x 
be, i . 19 5 75 787. 5 1 my 


oe 17 7 
xamp. If a round Meaſure be 3 Feet 5 and 2 


Feet Deep, how many Pounds of Salt will it hold? 
Keule, Firſt find the Solidity in Feet, which is done by Mul- 
tiplying the Square of the Diameter in Inches, by the Depth 
n Inches, and divide the product by the Circular Diviſor for 
k cet, the Quotient is the Solid Content in Feet. 


Then, As 1 on the Square: Tabular Number : : Solid Con- 


tent: Anſwer, 
Operat, 6 7 2200.1 58-— 36 Squar d. 
| bs } 248  24—:—— 14-13 Solid Content i in F cet.” 


: 14.3 
I. 4% 14 7 — 18 Anſwer. 
To find the Solidity in Feet by the Circular Inch Gauge Point, 


Thus, As the Circular Gauge Point on the Root : Depth on 
the Square : Diameter : bra | 
Operat, 6 3I 1 46.9——z 
Line, 19 1 13 Solid Content i in Feet. 


or thus, To 5 the Solidity in Fact meaſure by the Circular Gauge 


Point for a Foot. 


8 1.273 — 3X3=9 

Line, . wg 1 13 Solid Content i in Feet. 
or thus I128——J 

Line, 14 19 oh Pan: —14.13 Anſwer. 


I 
: 


Mechanic Powers. 


7 find the force of ny Leaver. SJ 


L. of Sh E 2 Ful: Lef LEAF: Pr: N 
Erplen. As the Length of the ſhorter end from the F alci- 
ment, or Prop. Length of the longer End from the Ful- 
ciment : : 1: Power of that Lever. | 

Examp. If a Lever be 10 Feet long and the Pulciment or 
Prop. on which the Lever is pos is at 2 Foot from the 
End, what s the force of that Lever? 

5 G 2 | Operat. 


$ 

% 

* 
E cs 
'S : 8 

A 4 
by 1 
5 5 J 
2 
1 


| 
k 
& -4 
1 
{ 8 
13 
1 
3 b 
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. The Car lic-organons 73 Line Z 
Lint 19 2 fold | 


So that one Man, by the help of this . may raiſe [7 
great a Weight as 4 Men can do without it. 


T, 0 * non Power will be ſufficient to raiſe 4 e ite, 
with a given Lever. 


Rule, Dift Pr 3. Ful: Dit wit? iy: We : Pr. 

 _ Explan. As the Diſtance of the Power from the Fulciment : 
Diſtance of the Weight from the Fulciment : : Weight: Power, 

Examp. If a Lever 11 Feet Long, reſts on a Fulciment 1 

Foot from the End, and has a Weight of a rooo Ib. refting on 
the ſhorter end, what Power apply'd to ps Joliet Beal, will | 

be able to raiſe that Weight? , 

| Operat. LO nw O00  : | 

Line, 1 19 5 1—-100 Anſwer. 

or, One Man, ſuppoſing him capable to TY 700 w. i is able 

to raiſe the Weight of 1000 Pounds. F 


To find the force of any Aan in e 


Rule, you. Dr. Spin. : : 8 Dr. Wh: : 1 2 For WI. 
Explan. Semidiameter of the Axis or Spindle the 
Semidiameter '0 ihe Wheel : : 1 : Force of that Wheel / 
Examp. If the Diameter of the Axis be 6 Inches, and 
the Diameter of the Wheel 5 Feet, what's the Force of 
the Wheel! fy. 
| erat, — F 

25 $74 19 3 Anſwer. 
er, A Power equivalent to one Pound, apply'd\to the Cir- 
cumference of the Wheel, will raiſe a Weight o Ielb. ap- 
-ply'd to the Circumference of the Axis, or one Man with this 
Power, will be as ſtrong as 10 without it. : 


To find what Power will Be ſafcient to raiſe a given „ Wight 
with a given Wheel. 


Rule, S Dr. WI. : S Pr. A:: We. : Pr. 

'Explan. As the Semidiameter of the Wheel : the Semidia- 
meter of the Axis:: Weight: Power. _ 
Examp. What Power will be ſufficient to raiſe a Weight of 
idoolb. with a Wheel as in the laſt Example? | 
Operat. 30 — 10, 
Line, 12 T 3— 100 Power. 


* . 3 ; * 
25 | * | - | | 
inſurer, 
: 


4% 


_— 4 
# 
r 


ie 


id 


113 


E 


545» „ 


. 


+... 
1 


| irs A Power o Fare of 100, Weight, 
A Ah To find the Force of any gere. 


Rule, Dift of Thd : O, des a Hand:: 1: tbe 0 
As the Diſtance between the Threads of the Screw; 
the Circumference deſcribꝰd by the Handle ; : x : force of the 


Haan. If the Diſtance of 2 Threads of the Screw, be 


"Joh 25 and the Handle whereby the Screw is turn'd about, pro- 


jects 3 Feet Nen ne * the fre of 


chat Screw ? : 
2 1.——1 
Line, 110 19 264-176 ferè 
Men without it. 
To find the Force, or Advantage gain'd by an * Plain. 


LH fan incliningÞ L.: I: Advantage gain'd. 
. 


its Length : : 1: Advantage gain'd. 


Examp. If the Height of an inclining Plain be 2 Feet, and 7 


the Length be 8 Feet, what Ln at. in raiſing a Weight, 
is gain'd thereby? 

Operat {8 24. } 2-—_— 

ow 1 a 8 4 fold „ REPLY 

_ clining Plain, as eaſily as four Men can without it, 


To find the force of any Machine, or Engine compoſed of 2 er more 
of the Mechanic Powers. 


Rule, Firſt find the Space-or Diſtance, mov'd by the Power 


in the ſame time as the Weight is removid any other Space, 
which is eaſily found, by comparing the ſeveral parts of the 


Engine; then ſay, as the motion — the Weight: motion of 
the Pre : : : 1: Force of that Engi 


 Examp, Tn the Engine call'd the — Lerew, and Axis 
in Peritrochio; 3 Let the Diameter of the Axis 'be 1 15 


and Diameter of the Wheel 3 Feet 2, let this Wheel have 


5 50 Teeth, and the Screw-to make one Revolution for each 
Tooth, and let the Length of the Handle, or Winch by 
which the Screw is turn'd about be 14 Inches, what s the force 
of this Engine ? | 
Qperat.; $ 24741—1 | 7 


Line, 


19 * . fold Anſwer, ; 


N. B. One Man with thi Screw, will & As weng as 476 5 


As the Perpendicular Height of an Iadliniag n 


ne Man may raiſe a Weight to the WS of chat la- ; 


Ss; The ag 74 Line 
' Or one Man with this Eng ne, ſhall be as hong as 400 Men 
of without it; for while the Weight is raiſed the Space of 11 


. Inches, equal to the Circumfererice of the Axis, the power at 
= . the Winch; will have moved 4400 Inches ; for the Winch 
1% makes 50 Revolutions while the Wheel makes 1, and each - 
| F Revolution of the Winch is 88 Inches; therefore 85 as IT 
1% the motion of the Wheel : 4400 the motion of the ower: 
1% 1 : 490 the Anſwer. 
3% wh * * 1 85 16 + Diſt; Bod | wy 
ih plan. As 1 : Square Seconds. an is falling 
1 3 | from any Height: : 16 : Diſtance in geh F 9 * will ps 
| ſcend in that time. 
* Exam. How far will a heavy Body deſcend i in one Minute? 
per. 1— 416 
i, 18 e sec Feet, A e e 
1 Sound about 13 M, in 1 Minute. ö 
bo 1 Explan. Sounds flies about 13 Miles in 1 Minute. 5 
FF _ Examp. How long will the Sound of a Canon be going 20 
* Miles, admitting — * ta * 
-; 3 in} 24 113 Ny 
| RE N — 
2 © on Ax 4 E to W 26 Days. 
__  Explan. The Sun moves on its W from Faſt to Welt 
in 26 . | 
Vs '$, ©, 88 D. 

3 Explan. Mercury moves round the 42 in 1 about 88 Days. 
| x... 2, 225 Deys. 
_- = Ela. Venus moves round the Sun in about 225 Days. 
| "Fu SO with 4 abt Oin 1 Yr. 5 
4 , Explan. The Earth with the Moon about the Sun in 1 Year. 
IE, .- c . | Op 

5 | J, 2 Years. ' 7 


kanu, Mars, about the Sun in 2 Years. 
u abt O, 12 Yrs, with his 4 Sat. 
| „ n Jupiter moves about the Sun in . 12 Years with 
his 4 Satellites. 
h abt O, abt 30 Yrs with his 0:40 
| 3 Boghas: Saturn moves about the Sun in out 30 Vears | 
# 1B Þ with his 5 Moon S. 5 
283 i 4 Z. J "Fits 
 Explan. The Moon moves round the Earth in one Month, 
O on Ax aWtoE 24 Ho. 
 Explan. The Earth moves on its Axis, from Weſt to Eaſt, in 
. about 24 Hours. Fi * 
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l * * . . 
: if . + * * 5 * * e 8 HET N 3 21 * 4 
* Fi g The - OS 4&4 OI AA ed n 
— - . , . 1 May 1 2 nd 
3 i 175 
8 * 
* Fs } — A * * x 
8 X 0 5 £ 0 . Pp ** * 
7 


N 2 WY I 8 ws SE. \ 
WIGS - 5 2 5 * . 
* « 
1 & 
” - 
* — . - 
4 ; 
$4 4 + 
6 
4 
. 
« 


75, 76 Line. | The Cb 1 
FETT Re 


* 7 
1 
; 

N 
13 
4 
13 
52 
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The fixed Stars move on the Poles of the Ecliptie, Wt 
e and own their on Axis, frem Weſt to Kaſt, =. 
Addition. : | 5 } 
2242. | 18 
N. B. This mark FT Rands for and, or plus, and that any - I 
umber, or Letter, having no Sign prefix'd is to be accounted- 3% 
if it had plus before it. 44 
xplan. a + 4 make 2 a, that is ; Suppoſe a repreſents 1 1 
Shi ing, then 1 ri and 1 Shilling = =2 Shillings. 99 I! 
44 ==, + 
Explen. a minus à is = to Nothing ; that is, ſuppoſe 4 eo ITO: Mt 
preſents 1 e then L Shilling wanting, I Shilling is = to 34 
| "NO pus 4 
: — 5 5 | by: 11 
| = N. B. This is the ſame as the 2d E f 
| _— 2a . „ 
* Explan, Minus a and minus a = to minus 22. DEE | 
That is, If a repreſents the Loſs of 1, then the Loſs of 1 38 
and the Loſs of I is the Loſs of 2. . 


8 * Eo 
N 
. — 2 1 


76 Line. Subſfracrion. | ; 5 


So 3214. 

Lende From 5 a take 3 a the remainder is 2 a, that is, ſup- 
poſe a ſtands for 1 Shilling, then 5 a = 5 Shillings: From _ {ſl 
Shillings take 3 Shillings, the remainder is 2 Shillings, © = 

N. B. In order to make this Rule plain, Change the Sign N 1 
of 3 Subtrahend, and add the Quantities together, the ſum 
will be equal to the Difference. If the Subtr nd has the 
ſame Sign as the other Quantity, after that its Sig 1s chang'd 3 

that is, if both are +, or both are —, the ſum will have the | _ 1M 
ſame Sign, butif 1 is +, and the other —, then the Sum will 1 
have the ſign of the greater Quantity; EN — deſtroys + and 13 
iP deſtroys —, as is plain * the 

.. Examp. From 5 a take 3 2. _—— 

VN. B. The ſign of the Subtrahend being chang'd, the Que _— 
tion will ſtand thus. Wl 


5 a= 34 2 22. 

Here 1 Quantity is , that is + 5 a, and the Subtrahendfis 
3 a4, and by the Rule — and + deftroy each other, that is, 

as far as the Value of — is, which is 3a and it is plan that 
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76 Line, | 


Quar 


EA r will c + 2 4 


nee 8 


4 
— 


. 


a 4.0 being chang'd a en 
e e is 8a, r 


Yom * 1 Multiplication. FP 15 : 


„x e. 


| . e 
ru Minus a, Multiply'd by — 4, is 3 4 f 
* EX - -.. 5 


Eule. a multiply d by — 4, is equal tos. 
_ Why, > bby Minus, 12 + 1 will on in Compound 


. 

The rſt Example in Multiplication proved W Compound 
cation. 

Note, 8 Feet to 5 Feet + 3 Feet (which i is the Side or 
Root of the Square) and as it is e of 2 Parts, it is 
called a Binomial Root, which kgnifies 2 Root compoſed of 


2 Names, or parts. 


If this Binomial Root be ſquar'd,. the Product will be = = to 


83 of the Parts, as 8 xd by 8=6 
„The Square of the Binomial Root i xd =to oth! as of 


ter Part, and 8 of the leſs Part, and twice the 
le of both the Parts. | 


64-2 -IfIcll by the Name of 4, and 
373 Z by the Name of 5, then che Square 
— Will be a a +66, 
| +F15+9 
1 n | 


| — . —— od. 


— — 
* Pl 


Or 


$52 s 
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, 8 f > dts ; PST POO OT” 0 
2 N "ITE 1 +: #4 WE --4 ; 188 8 e THY N 8 
Wimme . ANNe7 07 CPAEOOY ; 
7 - A 


® - 7 
- _ n ff $24 ah Sq 2 Sov — o * 4. 1 *** K n 4 N * vo \ 
. enn 5 TOE ome n 1 . arne Ao > oro, 7 Aar FI 
COPS ND OOO AIP 24 . F WO” 1387 DR 5 ern A. 750 A 8 n 
Y 5 8 — „ . IO LY FE N S646 ba * * >= AY RY ACE 2 4 A £95 - „3. Y * L, . r 1 6 
N . e ien 458 7 et ZI YN et N ä * N Kune n ern * * 
2 5 4 7 Yrs 4 = 7 7. 5 4 E LS apes ** * N 13 4 * oy rr 1 Ms — * N 2 
4 > Lis N nn i . 
” n 3 12 2 5 * 
N 1 FE» 8 


of in 7 


n 2 232 * 1 2988 1 
A By * 2 LF x a 2 
E as ? * ED n 1 8 Cer ba IF 78 N 


* 9 
War 454 . 
© 15 A 


911 n 

. * 

PEE: os : 
9 
351 


ö 6 oy ; The  Catholic-organong 
. | b | . f 


e Oo OT 
EOS _—_ „„ 
44 a 5 e f 
abÞ+bb | 
Mt + 08:5 on fy, 1 . 
—— — rene = — — | 2 5 
aa ＋ 2 +th=25+ 304 -. 
| Examp. If a Board is 8 Feet Long, that is 5 Feet þ 3 
| Feet and 2 Feet Broad, that is, 5 Feet wanting 3 Feet, 
what's the ſuperficial Content:! 18 
VN. B. As it is a Board 8 Feet Long, and 2 Feet Broad, 
the ſuperficial Content will be 16 Feet. 
1 Operation by Figures. „ Letters, 
DOOR, ONE GE 
. 
mn an, | ws, x Fi 
rr 


9 
Md 


aa - - — =25--9==16 | 


2599 162 8X 2 
b FP | — — — — 
5 Note, Here the minus 15, deſtroys the plus 15, as alſo does 
me — ab, the plus ab, and that a Binomial Root xd by a 
» 1" Reſidual, produces in the product the Square of the > part — 
minus the Square of the C., for 5. ſquar'd. = 3 ſquar d. 8 
f ET: . ” a oe | 
e Nereby it appears that ꝙ by — makes . : 
 Examp. Suppoſe a Board was 5 Feet wanting 3 Feet long, 
and 5 Feet wanting 3 Feet Broad, what's the Superhcial Con- 
_ ? N. B. tis the ſame as a board 2 Feet long, and 2 Feet 
| Operation by Figure. by Leiters. 5 6 
£ "Tr e rnd e . N 
+. „ 
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5 . —15 49 * i ab + bb 
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2 | 3 „„ „ Here 


N 5 2 . 4 
888 1 +. 3 e * £ Rt 2 by 
e 3 "RY * 7 & > + % % 3 Ho; 3 
7 1 ps : « 7 * G7 B LEGNS 5 
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Here the Square of the Reſidual Root is = to the Square of 


angle of bg 1 Parts 55s Hereby it appears that — by — 
makes +. + 
- #Examhp. "5 ſe a Board is 7 Feet Long, and 3 Feet Broad, 
what's the ſuperficial Content 
By Letters, Suppoſe a ſtands for 5, and b ſtands or 3 then 
a es by b, is equal to 36. 
axb==ab=1 =* 


ibs the laſt Example in Multi plication, was given a Board 
5 Feet Long, and 3 Feet Broad, the, Product was 15 Feet, 
and by Letters, the Length was call a, and the Breadth 6b, 
the ſuperficial Content was a b, and on the Inſtrument in Divi- 
ſion, the Example is ab divided by a, the Quotient is equal to , 
that is ab the ſuperficial Content divided by @ the Length gives 
I, the Breath, or 15 divided by 5 gives 3 the Breadth. 


| ab _ 15 
Mae, In Diviſion, if the {ame Letter or Lethon "uy in the 


Dividend as in the Diviſor, croſs the ſame out of both and the 


remainder is the Quotient. 
That is, As a is in the Dividend, and a in the Diviſor, croſs 
them both out and then the remaining Letter b, is the _— 


tient. 
. 


[I INE Diviſies. . 


of the firſt Example in Compound „ 
Examp. Divide aa+ 2 4b ＋ bbby a 4E. 
4 ＋ aa ＋ 246 r Anl. N B. The Subtra- 


42 ＋ 46 hend's ſigns are to be 
7 cChang'd, and then it will 
ab + bb be2ab—ab—=abandas 


- ag = nothing. 


Fo 4b ＋ 55 F< e . 


— 


c Eq. 1 +04 Coeff. on both Sides. 
5 | . | 
4 


” plan. 


; 5 98 41 he Cutholic-organon: ys i 7 76 Line: 


the C part, and e of the part, — twice the Rect. 


As Diviſion is the Reverſe of Multiplication, take the produd 
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| Explan. If a Quadratic Equation is not compleat, that is, if 
there are only 2 Parts in the Equation on one Side, it ſignifies, 


that the Root is compos'd of 2 Parts, and conſequently the 


Square muſt conſiſt of 3; therefore the 3d muſt be found to 


compleat it; in order to which this is the | 
. . Rule, To each Part of the Equation, add the Square of * 


the Coefficient, or Letter known, that works or is found with 
the unknown, or ſought Quantity. | | 


Examp. Suppoſe ga + b a=c ; then the Coefficient or Let- 


ter known which works with @ the Quantity unknown is 53 
therefore add the Square of h on each fide, and the Equation 


will be compleated, thus 22 ＋ ba ＋ 2 bb, = c4- ＋ bb. Having 


compleated the Square, find the Root thus, take the of 
the 1ſt and laſt Terms (neglecting the middle part) which is 
a + 2 b and it will ſtand thus, a + 2 Y Ve bb; but as » 
the Value of à is only wanted, tranſpoſe + -Z b with the con- 
trary Sign, and 'twill be a=y/*;+ i — 55 that is, 4 is 


ual to the Square Root of c, and 4 bb; and after the Value 
of the Root aforeſaid is found, then take 2 from it, the Re- 
mainder is the Value of 2. ö N 


Exam. 2d. If the 2 Parts are aa + bb, then the Root is a 
++ b, and when Compleated *tis aa ＋ 2 ab + 6b. 


Examp. 3d If the 2 Parts are aa-+ 2 la; then take © of the 


2 ba the Quotient is ba, and divided by a, the Quotient is #, 


whoſe Square is 65; then, the Square compleated is 4 + 2 


To find the Root of a Sqaare. 

What's the Square Root of aa — 2 ab + bb ? 
Anſiber, a — , found „ middle part, and 
taking the Square Root of aa, which is 3; and the Square 


Root of 5, which is 5. ( 


 Dueſlions producing a Simple Equation. 


Exartp. What Number added to 11 will make 14 ? 
General Rule, Inſtead of ſuppoſing a Number, ſet any Let- 


ter (in order to prevent many Figures in the Operation) then 


work with that Letter, as if it was the real Number, till the 
:4magined Number, and the Number-to. be added (as in this 

Queſtion) are equal to the Number ſought and fo forth, ac- 
cording to the Conditions of the Queſtions, : 


Z 


bi 2 1 Operat. 


»”—S 


4 +58 8 
Ac A 
. L e 05 8 6 W 1 > 
Pn TIES nf Oe? 5 « 4; 3, oy F 
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ho : 8 , * FC fon ruran ts; he 


on one Side of the Equation, and as 11 is with it, it muſt be 


> he Catholic-organo.  y6 Line. 

Operat. Suppe el Number Sought © ' 

| Then x 11 + 11 - PF 

221403 x + 11 = 14 Conditions of the Queſtions, 

- 2 * = 14 — IT VV 

= SEQ P 

Operat. 14 — 11 oy x. Proof 3 Nr. Sought + 41 14. 
Note, That nothing but the unknown Quantity muſt ſtand 


A 


brought un the other Side, with the contrary Sign and then it 


1 14 II g= 3. 


* 


Eramp. To find a Number to which if 11 be added, and 
7 ſubtracted from the ſame, viz. From the 1ſt Number, the 
ſum of the Addition may be double the Remainder, 
5 Iii 

1 BY C11 2 
Sruppoſe, ij X The Number Sought | 
_I+42/++4= the Z, or Sum 

1 — $3! x — 6 = the A, or Remainder 

* 44 + Tb 2 * 2b, CQ 

2 = 

S+25 bat2b=sx E 

S bAjlz=a+2bQPIl=2s 


Operation. Ms” 


'@ 11. 
2 b —= 14 


= 25QEO 
r 
23 Nr. Sought 235 Nr. Sought ö 

+11 Nr. Added 7 Subtracted ys c 


a. o__. 


, 


36 Sum = to twice 18 Remainder 


"TW — EEE a 
DPueftions producing a Puadratic Equation. 


What Number is that, which being ſquared, and alſo mul 


tiply'd by 8, the ſum of the faid Square and Product may be 
= to 384? Re 2096 
1 Let 8 = 

£ 1 - = ml 384 wm 


* 
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Suppoſe, 


0m we. —_— 
8 * 4 * . es * A - 
4 M. S is | JOE * 7 7 * 3 ? "1 1. a Q K WE 
2» „ * 1. as 1 5 £ l - SS £ vHZ 7 a7 wo * 1 
N "Ye * 5 n i 9 6 3 TO. * 2 * IE 5 i N 1 * * n a ww * - 
$$ 0574 93 „ „„ 5 JC > E 2 . 
, # \ 8 =. 5 * X L 
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” Proof 1 | 2 2 — 16 * 
e d 
16 and x 16 


—— 


— $64. 


Wa FER, 1 The Geb e i 
| de x Number Sought 5 „ 

3 e 102 42 x x = Square 11 

; 2 13 b x Product ; fit 
| . arp. 5 8 4 "Oy 1 
| 5 645 7 F 16 * Mn 
c=3, = | 
| 
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. eee — on 


5 4 + 4 — 2 * 
1 n 2 1 
* WES, bs, tee — — y 1 " — 


ry 
+ Im. 


* = = 256-#be = = 128 = = FI : 384 QE * : 
1 » 
77 Line. | 
As 14: II: Square Diameter : Area. 
Ne as As 14:1 : Square of the Diameter: Area of | 
the Circle, © - 
Note, This Rule is near enough for Common uſe. 
More eract, Thus as 1 on the Square: 78 5 308 or (. 1854) 
on the Square : : Diameter: Area. 
> 3 If a Circles Diameter is 7 Feet, what's the Area of 5 
0 boos Circle ? 35 | OR 
| Operat. 24 147 = | | 
De fro | reads . 
Or, As of 14, which is 3.74 on the Root: 11 on the 
1 7 on the Root: Anſwer. 
Oper. 31 0-3-7 4— 5 more ex- (24 1 
_ f 19 a ir=38. 5 Anf. po Ld 5 7854—38.48 
„ 2: 11 : : Cu. Dr $ : Col. or Sup. Col. x 4 Dr. 
5 Enplan. As 21: 11 : : Cube of the Diameter: Solid Con- 
tent of a Globe, or the Superficiality multiply d by s of the 
Diameter. 
Exam uy: of the Diameter of a Globe! is 3 Inches, what's the | 


validity : | 
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| . | = The . Cutlic-rgano: ; 7 r Lin 


Ts 4 Fol pon 1114. 142 Solid Cn. 
3 Cube Root of 27 


14.142 Solid Content. 
7:22: Diameter: Circumference. 
Explan. As 7: 22: Diameter: Circumference. 
Examp. If the Diameter is 3, what's the Circumference ? 
A 428 Circumference. 
xact, As 1 on the Square: 3. 14153 on the Square 


Line, 
Or more. 


:: Diameter: Circumference. 


Operat. | 3 
Line, j — hop 3 I41 a 424 Circumference 
— Dr. @, xd. Cir. = Sup. 


xplan.. A Globe, or Sphere's _ multiply'd by the 


. is equal to the Superficial Content. 
Examp. II the Diameter of a Sphere | is 3, what's 8 the Super- 


ficiality ! 


Eine, 1g 15 D 3 Hire 
2 27 ; ir.— 28.2 4 niwer. 
x * 1 Kad. * by Sid. 14 00k Sup. Cont. 

Explan. As 7 : 22 : : Radius multiply'd by the Side of the 
Cone : Superficial Content. 

Examp. If a 2 s Diameter is 6 Feet, and flanting Side 
* dc what's Be Content in Square Feet and Square Yards ? 

3x3 29 5 


Operat. Line, . 
2 Feet. 1 4 © Loon 28.28 Anſwer in Feet. : 
 Operat. Line, g9——28.28. N. B.guFeet=1 © Id. 
fer © Tards. PI 


I——-3.14 Anſwer. 
63——9 
Or $1 24. 4——5 14 1 Yards. 


| 11% : Dr: Ret , ir. 5 
Explan. As 1:.7: Diameter of a Circle: Root of a Square, 


that may be inſcrib'd in that Circle. 


Examp. Suppoſe the Diameter of a Circle is 2, what's the 
Side of a A! that may be inſcrib di in that Circle? 
Then 6 } 1—2 
Line, J 50 8 Anſwer. 

I : .88 :: Dr: Rt of the Square = 0 Area. 
E-plan. As 1 :.88 : : Diameter of any Circle, to the fide of 


a Square whoſe Area is equa] : Area of that Circle. 
Examp. Fon 24 the Diameter of a O is 2, what's the ſide ? 


. | * 1 —-—2 


Lin, 88-—1.76 
| e Sup c. | | 
Do Explan. 
© 
t 
N 
ee ee eee e V2 e ws hi Mil err 05 gl a — 


44> -o 
3828 


I'S 


> 
* a 


Line, 


oy 


| 75 Line: The Catholic-organon 65 WE: 
- * Explan. 5 Diameter, multiply d by the Axis, 8 1 
height: Supe l 13 of the Cylinder. RO 10 $ 


more Exatt, As 1: :3.14159: : &c. 
. Examp. Admit a Cylinder, or Rolling Stone is in | Diameter 


6 Feet, and Altitude 3 Feet, what's the Superficial . * 


Operat. TJ=———bx3 = 18 
141. 50-5 Anſwer. 
„„ Tr + Con Dr: Ar Ell. | 
Explan. As a, 7 : Re& J. of the Tranftere and Con- = 
jugate Diameter: Area of the Ellipfts. - 
Examp. What's the Superficial Content of an 1 5 


- Ps and 6 Feet Broad ? ; 
Oderat. 14 — 96 = 54 4 2 . 
Line, 24 x I 3 43 ferè e my ; 
more Exadt — | 
E ü 


221 .273:: Ar: @D6 1 

Explan. As 1: 1. 273 on the Square: : Area of a Circle: 
Square of the Diameter. 

Examp. — the Area of a O be 38.5, what's O the Diameter? 


Operat. -—38.5 
Line, 24 18 10 273249 and its v*is 7 's - the Diameter. "Is - . 


12 L.. S. MM, OT. 
Explan, As 12 on Root: Length i in Feet on the Square : ; 2 


Girt in Inches: Market or cuſtomary Meaſure for round 


Timber. ä 
Examp. Suppoſe the Length be 15 Feet, and Girt J Feet, = 


what s the Market Meaſure ? 
Oberat. 12 
11 


Line, 15— 43 Anſwer. 3 
N. B. The Girt is taken in, or about the middle of. the 


Length, 


To find the true Content, meaſure it as the Fruflum of a Cone if - 
| tapering ; if it is a Cylinder, then as ſuch. . 


Or thus, As 11 on the Square: 14 on the Square :: Cuſto- 
mary meaſure to the true meaſure near enough. 


12: L: n nnn 


2 
„ As 12 on the Root: Lang! in Feet on the Square 
: Breadth and -Depth in e taken in the middle of the 
Finds, + by 2, to the cuſtomary way 8 meaſuring Square 


N. AB. 


. 
A 
* 


Timber. 


, 9 . 
* 
* - 
r | ; 


4 DE 8 Fe 28 s 
PIR, 2 2 * K . . 5 5 * XL ö 1 
N * ern. FSI 1 PF SEP 3 ne 1 " b » i * FI , 1 ud * 0 3 
S r n N 5 Ne S 4 0 1 2 thy, S 33 : q 8 
A "2 ES ROI oe. GH. obo les enter Lee AN WC 5 ION Shady, AA, AR 


2 * nn , 
e N Fe 
ae 4 3+. 
; Ng, el 3 
3 55 : 3" * [ 
7 ä 
©, 
CIR Et + 
* 2 - 
7 I 1 
. 


NV B. This way eee, WP Hg way. „ lie 
- ferently do, 'when "hs Plow is near Square; but when it is 
much otherwiſe, the Error is conſiderable, = | 

- Examp. If a Piece of Timber is 25 Inches dna at the 

great End, and 9 Inches Square at the Lbs, * 
Re many Feet 5 Timber are in that Tree? | 
 Operat. 317 12—17 
—_ 1 6 $20—40.13 TY Cuftomary way, - : 

+ 9 Depth = =+ = 17 the 4 Z. 


To find the true Content, 


2 Rule, To the 005 product of the Dimenfions at each 
end, add the Square of their Difference, then ſay, as the 
treble Square Diviſor : that Z:: Length: Anſwer. 
25% * 9X 3== 675 Treble Product, 25 — 9 = 16 that Squar'd 
ee of Difference then 675 + 256= 93 


» 
* 


8 5184240 
Line, 14 „ 43. 101 true Content. 5 
8 The Cuſtomary Meaſure is 40. 13 
+ id . The true Meaſure 43.10 


Or, Find a mean Proportion between * Area of both 
ends, that mean Proportion and Area of both ends x du by: of 
the height, all in Inches; and divide by 1728 is the Anſwer, 
or true Content. a 


* 


25x25 2625 | 225 mean Proportion 1 - 
* —= 81 J625 Area of 1 End 
— | 81 Area of the other End 
— 6A 


5000 5 50 eee, 


——_— 


= 43-101 Anſ. true Wee 
FP 50625 its 25 . 5225 1728 
N. B. The Fruſtum of a Cone is meaſur'd by this Rule, i WW, 
ſtead of the Side in the Square Pyramid, uſe the Lumley, and 
divide by the Circular Diviſors. 
Examp. 2. If a Piece of Timber be 32 Inches Broad, and 20 
Inches Deep at the © . and 10 Inches Broad, and 6 
Inches Deep at the . end; and 18 Feet Long; how 2 


Feet of Timber are in that Piece according to the true meaſure ? 
32x20=640 Supl. Content of one End | 
ox = bo Supl. Content of the other End 

AON = 37 E. 22195. 950 mean Area. 
195: 959+040+ e _ 237-33 Anſwer. 


Or, 


2 e eee found thus on the ien 1 
WF the Square Line to 60 on the Root Line; then 
againſt * on ar Square Line, is 24 les 8 che Root 
Line. A | 
| Operat. 5 6 „ | 
* $60——196 fere. ö 5 

N. B. . it is impoſſible to ſind the exact Nyajbit 6 on | the 
"Roll it being, lo large, A ROE uſe _ —_— ts in 
all ſuch Caſes. 


6 The Opener} way, 
5 — e ee 
2 ITE bo 
Then, 231 273 x the 4412. 5 
„ x Content! is 114 = „ nigocaron 


The true Content! 8 37-3 EH op 
e Cylinder, or 4 Fatal 0 

Explan. The Solid Content of a Cone is equal to 2. Pant of 
the Solid Content of the en Cylinder, or 3x of tl 
circumſcribing Parallelepipedon 
| Examp. Let the Diameter ſha the Baſe be 56. 1 _ 
the height 96 Inches, demand the Content in * eet, Ale and 
Wine Gallons, Malt Buſhels, Pounds of ſoft Soap, Tallow 
Pounds Groſs, Tallow Pounds Neat, Pounds of hard Soap, 
Pounds of Green ſoft er. Pounds of green or FA auen. 
and Buſhels of Meal entation for Starch ? | 

Rule, Pan the Diameter and multiply that by 4 of the 


Altitude, divide the laſt Product by the proper Diyiſors for 
Circles, and! it Ban the Content. in Feet, As 8 
* ths Round Diviſrs 155 | 
2200. 158% . cr 5 I 0 46.43 Feet 
359. 8 „ 284.5 1 Ale Gallons . 
294-119 | OE | 347-32 1 5 
3 4 on o | 6 ſo - | | Rs 28 White ſoft 4 
38.55 dis to 14 ag I 2649.85 lbs of Tallow roſs 
. 39 98 | 00-0 5 pars | 2555.08 lbs of D® Neat 
$4.40 . SF | 2958.68 Ibs of hard Soap 
32.68 3125.82 lbs of green ſoft Dꝰ 
44.32 ER 93 I 2304-373 lbs of gr. or raw Starch 


2925.45 l Trenne 
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8.7 I on th 2 on to | 
3 Root { {3 1 ge va: 2 the oo >2649.8 Ibs Tallow os 
BF HET Fro h 
GY - . | 1 2978.63 lbs hard Soap | 
5.72 : 25.*2 lbs of green ſoft Do 
6 06 . 2354.87. Ibs of gr. or raw Starch 
IR © 3 3 FE ne 34-8 Buſhels of meal in Ferm, 
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"4 7 ge "4 4 5 : 5 Ry * - MM — 8 : 
75 Lme. 
U 4 |; : 
8 ** „ 
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; IF : 


| Ale Gallons TE 
347.32 Wine Gallens 

66.5 on 37.31 Malt Buſſel! . 

BN too © 3139.28 White ſoft Soap 


Or, As a Cons W234 22 Parallelepiphdith kind whit the Paral- 
lelepipedon will hold ; ;* Side 56.5 Inches, Height 96. by this 
"Rule, As Square Dividac.: the Length : : Square of the Side: 
Content in Ale Gallo 5 ö 
erat. Line, \ 2 2 — 56.5 56. 5 231 2.25 ; 
2 Ale Gallons. 15 8 oe = 72 — 3:4 | 
ben ſay, As ax on the Square : 11 on the Square: 1 
of the arallelepipedon: Solidity of the Cone. e 
Oper. 5 24 2 42—— 1086.72 FT? 
Line,” 19811. 284.6 Ale Galem. 2 
nſwer, 284.6 which is about 1 Tenth x more than the 
former method, 
Eramp. What's the Solid Content of a Cone in Feet, whoſe 
| Diamerer at the Baſe is 3 Inches, and Perpendicular Altitude 
eet ==: * * 
4 Rule, As the Circular Diviſor for a ſquare Foot : 4 of the 
height in Feet : : Square of the Diameter in Inches: An wer. 
Oderat. f 24 183 34 — 1296 Square Diameter. ; 
Line, 1 19 1 17.07 ferè Content in Feet. 1 
Or, As the Cone is £2 of a an n. 
Say, As42:11:: Content of the Fmelepipedon; which 
is 27: Anſwer, 7.7. 
If the, Dimenſions of the Cone are all in Feet; $40 5 
Firſt find the Circular Diviſor for a Foot, Zh — 
Thus, As 785398 or .7854 on the Square on : 2 15 


Circular Diviſor. 


Then ſay, As the Circular Diviſor or a Solid Foot, is to 
of the height: Faure of the Diameter in F cet : Solid he 
Lent, : 

Operat. 78. $4—1 
Line, + 2 1.273 Circular Diviſor. 
Then I. % 3——9 | 
Line, 15 19 4} p07 fere Solid Conten : 


| Square 
J 4 7 | 
— 4 v 
1 wh * - 
25 ee ret Wk 
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9 0 75 Live. "The eben. 9 67 
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Z 
the ſame Baſe and Altitude. "4 
' Examp.' Admit the Side is 3 Feet, and the height 3 Feet, 
what's the Solid Content: 

Rule, As 3 on the Square: 1 on the Square 3 Solidity of the 
A Anſwer. | 

at. ( L e | 
Line, Pi: — 14 : | | 
A Pyr of a Cube FRY 

Explan. A "Triatigutar® Pyramid i is near; of a Cube. 

Eramp. Admit the Side is 3 Feet, and. n 3 b 2 
wh s the Solid Content Ce RT 


: Operat./ 24 N 
. Lim, | hes . 855 ee, | 9 
But a 15 not juſt the; find the Content, by 6rft 2 
the Bapen dien of the Baſe, which Baſe is a Trigon, and 
then multiply the Side by the W for che Area of 5 
the Baſe. See Page 11, 217. #7 
Den ſay, As 1: Area of the Baſe : Ys of the baer, . 
e Solidity of me ſame. _ ©: ED 


| „ . To fnd the Y of the Tri, 


- Operat, 6 12 5 . . — 
, . 4.4; { 866—2. 598. of we Tegen | 
then 67 23 

| E 24 2 598—3.897 Area of the Baſe. © 
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N Then for the 8 olidi ty of the Pyramid. 
5 Operat. 1221 | 
Line, | 9 4 897 385 897 = : Tree Solidity of the Prin 
. 1 "ar. | * 
Explan.. A Cylinder is 41 0 of a Parallelepipedon, of the | 
ſame Baſe and Altitude. | 
\ Examp. If a Cylinder is 3 Feet high, and 3 Feet Dinas 3 
| ter, what's the e in Feet? | 
As the Cylinder is It of a Parallelepipedon, and the Con- 
tent of that before is 27, this i is the . ; 
., Rule, As 14 on :: 11 on the Square: : the Content of the IF 
Parallelepi pedon : Content of the Cylinder, * : 
21 214 Content of the Cyli | #H 


at. 1 6 14 
cM”: 2 24 1 | 
@ is 21 Cube, or 5 3 Cyl. kf mm 


5 1 A Globe is 27 of a Cube, or 2 of a Cy day 
;  Examp. i a Globe is K r what's "the Content ? 
1 3 „555 


F as rang 
rare n 


— n * E % 2 pong: Rb Ee» «be, YA es . 
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2 I — « — - — 


the Diameter: Solid Content. 


Content : : Anſwer. 
— 


Hei ht 96, what's the Content in Solid Feet? 


Solidity of the F den, and ſay as 28 on the 
2 IT on the Square: nne Content: Content of 


* — yaw 


non. "i Tine: 
1x on the Square : Cube of 


2 on. | the . r. 


The Catholic · ot 
Rule, As 21 on the Square : 
Or, As 3 on the Oe. 


II —14-14 Content « the Globe... 


10 


321.214 Ti NN on 
2-4 24 of © 286 ok .14 Anſwer. 4 5 1 
2 170 v3 of 21= 2.76— 5 
* e ——44 Kufiver,. t 
Par Conoid © Song r 
Zuplon. A Parabolic Conoid is 1 4 a Cylinder, or; of a 
Parallelepipedon: 


iameter at the Baſe be- 106 inches, aw 


of the circumſcribing Water, 5 


Let the 


Examp. 
, Firft find the Solidity 


Then as the Parabolic Convig is + of the Cylinder; _ as 2 


: Cylinder's Content : Conoid's Content. 73 x 


Oper: 317 46.9——106 
_ 3 64 . eee ee Cylinders 8 Content 5 
490.26 97 


« by br 245.13 Anſwer. _ 

| The Cylinder's Content is 490.26 
Conoid's Content is 245.13. 

Or, As the Con nod is 4+ of the Parallelepiped 


— 


on, find the 
Square 


the —_— * 
41.87 1 10 TEE #S 75 : 
1 81 96-———624.22 Cob. of Par? „„ 
28.624.222 1. 8 5 
0 I I——245.2 Anfwes,” 
| Hyper Cond 18 of a Cylinder, or 3% Par. Wy 
" "Rin 9992 Conoid is 25 ofa Cylinder, or 7s of a 
Parallelepi 9 
Rule, F ind he Content of the Cylinder, or Se 


* 


don as before ; and then of the Gegen and fo | FT Us Spindle 
end en following. | } 
| Par Spin „, Cyl, ts Par. * 

Explan. A Parabolic Spindte i. is 77 of '* Cylinder, or or 275 of 2 
* 5 15 
; Sphs, 4 Cyl, Pu. e 

2 A nes] 18 3 7 of 4 en or 3 K 2 Parallele- 

| by | Rule, 


2 * TE 
a 8 . 


7 5 e Let the Hypotenulee I 5» Baſes 10, hand the £2 
; I=—<——15 - 
Line, Lin $24 t, I 5——225 = Square of the ihre: hs 


I -——IO 

Lins, 44 10—-—100 = Sqt e of the Baſe. 2 
225 F Square Hypothenuſe, — 100 = Square Baſe, = = 

125 Square I and its / is 11. 17 the 4.fF 
VM. B. The Square of the Hypothenuſe, — Square: of 144 

Square of the Baſe ; and the Square ofthe 2, EPI Baſe, 
= Square of the Hypothenuſe. _ | 
O:O0::, Drs. | 

 Explan. Circles are in Proportion to each other, as the 
Square of their Diameters. 

N. B. If the Diameter; of one Circle is 2, and the Du- 
meter of another is 4, the Area of the 2d Gude, is 4 times the 
Area of the firſt Circle. 

Examp. Let the Diameter of 1 Circle be 2. and the other 

43, what's the Area of both Circles? 
* 5 Rale, As 1 on the Ay 78541 on the Square : : Square of 

Diameter: Area. 


0 0 12 .— = M 4 Ana of 4 Gi 5 , 47 


Line, 7854 — 3.14 Anſwer. oY. Ty 
I e 

105 71. 78. 1 14. 56 Area of the 2d Circle. 

Ton mo 

hs 63 65.78 kts 56 Anſwer. 


90: :: Cb, Ds >=: 
" Hig Globes are in Proportion to each other 28 de Cube 
I of their Diameters. 
Examp, If the Diameter of one Globe is 2 kin and the 
Diameter of another 4, what's the Solid Content of each? 
Rule, As 21 on the Square: 11 * the Square: : Cube of e 
Diameter: : the Solidity. 
Or, As the Hof 21 on the Root: : Ix on the Cube: : Dia 
meter: Solidity. f 


Operat. 1 6 1 and fo 3 8 


Line, 24410 . — 335 Anſwer. | 
5 31 22.762 and ſo is —4 * ie 
3 5 71 11— 4.19 — 33.52 Anſwer. . 


Bo that the Solidity of the 20. is 8 times the firſt, 
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erer e Dr ef O Jing 2 Dot: Area 
*. Explen. As the Square of the Diameter of any Circle - es 
| of that Circle: : Square of the moe of nay. ee Circle : 
Area of that Circle. 2 * | 
Examp. Suppoſe the 2 Diameters we 2 250 4 the Area of 


the iſt is 3.14 chen hs a RES MO ML ES 


La, | 6 ME doen bs eee T9 
| ine, 18 0 56 Anſwer. FFF 
i; Par Ar 2 1 K. 8 

g p e, A Parabolas es] Is n 07 of i its s circumeribip 
Examp. Let the Length or Axis be 275 Breadch or Ordi- 

nate 12, what's the Area of the Tanten? 10 5 = 

 Operat. 6 1 — | VVV 

then | CT" Dor 


21558 Area of the Parabol 15 F 
” gd 4630p S: A: eB.” 5 
Explan. As 1 Angle: its oppolite Side : : any lier „ 
— Oppolite Side, and as 1 Side : its oppoſite Angle: another 
Side : its oppolite Angle. 5 
Vr — 19, Rr = Pr Cha if an = Vr O ＋ 4 Fin Aſp. 
 _  Explan., The Yearand 1 Divided by 19, the Remainder is 
the Prime or Golden Number. It changes the 1ſt of January. 
VN. B. In the Space of 19 Years, all the Lunations and Aſpects 
between the Sun and Moon do nearly return to the ſame Place 
were 19 Years before, If nought remains, the Prime is 
19. The Reaſon of adding 1 is becauſe at our cow are 4 s Birth, 
the Prime or Golden Number was 1. | 
Examp. What will the Genen Number, or Prime for the 
Year 17 755 be ? 
7 W r . 4 W_ = Revolutions) 3 the Remainder = > 6 


N B. The Golden N dr is s the Cam in both Keds: 
Pr xd by 11, = 30; Rc= EP, OS, Ch ift Mar. 

N e Prime or Golden Number multiply'd by rr, 
divided by 30, the Remainder is ;the Epact for the Old, or 
Julian Account. 

Note, The Epact is the Number of Days b bs Sun 8 
Year of 355 Days, and the Moon's of 354 it changes Iſt of 
5 =_ 
© Examp. What's the E. pact for the Year 1 1758 Old stile "i 

Operat. „ Golden Nr x 11 the Remainder is 1 = Epact O. 8. N 


0s, EP — 11 Ns Epad. 
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/ The e Cutholi-organdn.” 
The brag Stile 8 Epact minus 11, is the New Sele | 


Epatt for the Year 17 


71 


If th Ola Epadt i is leſs Wiki IT, 1 30 to it, then ſubtract; 
the Remainder is the New Stile's Ep 5 


 Examp. What's the New Stile's 58 "Seb 


© Operate I Old Epact * 30 = = 31 —11= 20= New Stile 


ipact, 
Or thus, Bate 1 of the Golden N 
nh + by Zo the Remainder is the 


Xy the a Ir, | 
LH New Stile. 1 


# 


| Operat, 11—-1=10x11= 4? the Remainder = 20 Anſ. 


Cy © =Rev 28 V DL L Vr Exp. 
Erplan. The Cyele of the Sun is a Revolution of 28 Years, 


in which Time theDominical Letters and Leap Years expire. 


- Examp. 


What's the Cycle of the Sun for the Year 17531 
Keule, Divide the Year _ 9, by 28, the Remainder i is 
the Cycle. 5 
Operat. 1 


753+ == 1762 and, —t by 28 the Remainder = 
26 = Cycle. * 4 f 


N. B. 9 is added, becauſe at our Saviour's birth the Cyde. 


Was 9. 


Yr rY 1 45 
* B 2, Old Stile. 


*, the Remainder Sub? a7 the Rr =D L; Y 


xplan. The Year its 2 1 and 4 divided by 7 3 e Remain- 


der ſubtracted from 
cal Letter 
for Old Stile. 
Eramp. What's the Dominical Letter for the Year 17 


7 the laſt Remainder is 


counting A 1, B 2, C's D 4. E Ss F 6, * 


to the Domini- 


23 


 Operat. 1752+ its + (= 438) + 4= 269% 754 by 7, the 


Remaind 


Then, 


3 
of 9/8 > We Dominica? Letter, or 1ſt Day * the 
Week Letter, E 2d &c. 


1 | To find when it is Leap Year. | 
Divide the Your by 4, the Remainder is the Number of 


4 


Years paſt Leap Year, that is, if 1 Remains, tis 1 Year paſt 


Year, &c. if o Remains tis Leap Year. _ 


V. B. In the Year 1752, there were 3 Dominical Letters, 
E, D and A; E ſerv'd from 1ſt of January to the 25th of Fe- 
truary, D from thence to the 2d of September, and A from the 
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oh 
YR Lge 


"Do 


3d of & tember to the End of the Year. 

3=NS.DL, both 
Leap Year has 2 D L, 1ft Serv 25 Febr 
Year s End. N. B. Every 
Explan. The Old Stile's 
the N w Stile's Dominica Letter, both _ 


h/ change 1ſt 7 
and the other to 
AL Bs + is L I, begins at 2000. 
minical Letter, — 3 is equal to 
e ft Janu- 


ary. 
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295 Every: ap Year bas 2 Doin UCat Ly , the iſt ſerves 
to the 25th of 1 the other the Years End. ing in 
| Rule finds the lat; the ift being t Letter followin 
Eder of ele G, be, Nate f 
S Year goes back 2 Letters, 
And 4 5 100th Year is not to de — 
| p Year, but every 4th 100 Year is Leap Year, as well oY 
every; + Year, the 1ſt 4th Hundred Year = Year, 2000. 
 Examp. mene Paminieal Lager New Tale be the 


Year BEL. | 2h 
e old Stile 5 Dominical Letter was D. 
N 0 4, Old Stiles D TL A,; New ales 
go | i A was the Dominical Letter New Stile for the Year 


1752. 
| * thus, By the erpetual R at the end of the Aſtro⸗ 
nomical Goals : ; the inical Letter Old Stile was D, and 
the Old Stile ended the 2d of September, therefore, look under 
September for D, the old Dominical Letter; and 3 Letters up- 
. wards from it, "24; A, which-== the Dominica Letter 
Stile, and againſt that Letter on the Right Hand ſtands 
23. 10, 17,24, which were the © Days, or xf Days of the Week 
. in that 2 onth, the 30 wm 7. or the 7th Day. 
"IP E. n 15 © 3 the 1738 * 7 2g R' Ed 


© © los. 47 — the 94 2 is Eaſter Liane ; 3 if the Epacti is 
28 or . then 7728 or 29, the. Remainder i is Falter Limit, 


+ va uſe, 1. to find when Eaſter happen'd according to Old Ste. 
E © D, is next © D, aſt EL, O Style. 


© Beplon Ealter * is the next 0 after Eafter Limit 
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nd the Epact for the ya! 17 52 Ola Sale, e 
_ was 2 5) and the Dri Letter (which was D). 
"Then having found Eaſter Limit, we. is 22, for x 4725 
5 
The Letter more b 3 Limit 05 
FIN Wat's left from neareſt 7 ſhall Eaſter =” 1 
Tyot i, The rom wal added to Eaſte ene is Eaſter 0 
Day, reckonjog * the 6 6 of Ae I 
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rok Ts nd Eaſter far the Year 17 58 New gell. 5 _ 
_ N B. Eafter Day is the 1ſt © Day, after the firſt full Mon., 
cg aſtter the 21ſt of March. If the full Moon happengon © Day, + © Lon 
b. Eafter Day is the next © Day. . 5 
4 Firſt find the « Age 21ſt of March, which will be 12, and 
= 2 "the Dominical Letter which wilt be A, or 1; then the 4 be- 1 
Fw” * 12 Days old 2 1ſt March, the 24th it will be full. 1 
| ow to find what Day of 'the Week the 24th of Marth w 

| be, by the Calendar at the End of the Aſtronomical Scale. — 
as Look for A under March, and againſt that ſtands | 12, 1999 
> = Mm which are the © Days in that Month, fo that Eaſter Day. 1 
Fg | | S 26th March, and 3 N 
fe. 1 30: 12 Signs : : ( Ag: Dis C, 40. RG 

2 7 Explan. As 30 the oye of the Moon: 12 Signs the = 2 
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runs thro' in that time in the Ecliptic: Age of the Moon: 
_— in Signs; that the Moon is from the — -> 
'E ) o = I Sign, and that every new (C is in Conjunc= 
in 22 
tion 1 wi e Sun ; if : any Eclipſe of the Sun happens, it tt 
TY that Time; and oe full G is in Oppoſition to the Sun, 
if any Eclipſe of the M oon ng it is at that Time. 
,  Exambp. E the Moon is ten Jays old, how far is ſhe from 
5 "On „ C 
perat, © 24 15 „ TR 
ry j 19 112— 48 Diſtance of ( Py | 3 
30 -N. M.. — Ebac, — Day M* of N G. TY 
_ Explan. 30 wanting the Number for the Month, and 
7 wanting the Epact, the Remainder is the Day of the Month of 
the new Moon, 
Examp. What Day of t Month in  Filruary 175 3 aid the 
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44s Tube Cathohic-orpanon. . 82, 83 Line. 
14 Og 2 55 » 33 LN, 


1 f bog $02 N- M* = 28 —25 Epact = 3 Anf, | 
| | This Rule is not exact, but near eee common 


EP AN. M= ＋ Me = C Ag e: Jo, Fr 2, Mr, Az, - 4 
z, II. I . 88, 08, 10, De 10. 54 
| ' Explan. pact and Number for the Month, and Day of the 
— M-onth, is equal to the Moon's Age; counting for January 
az . - o, February 2, March, 1, April 2, May 3, June 4, July 5, 
D "Sb 6, September 8, October 8, November 10, December 10, 
_ Framp. 1ft What was the « Age, 24th Noveniber w9s2? 
SE:  - e 14 Epat + 10 N. Me - + 24 Day Month = = 48 the | 
os 2. and 48 — 30 =18 d Age. 8 
1 xamp. ad What's the Moon's Age Nevimber ith, 17 "TY 
Rule, Add 11 Days to the @ s Age the 24 November 17525 
the Z = ( Age 24N* 1753. | 


5 ooh 18 C &. - bee dl 1752 +" Ir = : 29 = 0 N 24th 


= id having the Moons: ge the 24th of November 1753, To | 

And ihe Moon's Age the 24th of November 1752. 

Rule, Add 19 to the « Age, the 24th of November 1752, 
abating 30, the -Remainder is the Moon's Age, the 24th of 
Es = | -  Newember 1788. 

1 4 59 29 ( Age, 24 November 1753, + N 48 * 1 
. Age, a November 1752. 
83 Line. . 

* 30 24 „ Age: 4 South Aft. N. 

5 lan. As 30: 24 Hours : e: ( Southing Aſternoon. 
N Suppoſe the Ageis 18 Day ys, what 8 her nouthing 7 
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The Moon wen 214 Hours and 4 tenths of an 
er Noon, or 24 Minutes aſt 2 the next Morning. 
efore E d, 60: 48: : C Age: d Shi after © Set. 
| Explan. Before ful] ova, As 0249: :3 C Age; (4 Shining 
after Sun's Set. 


Examp. 4 s old. 4 1 

Operat. 24 {Day 3 | E Se 7” 

Line, } 19 === Anſwer. x; 

q Sh® + © Sets = 4 Seis; and 4 Shr + © Rist = © | 
138, 

Bxplan. Before full Moon, the Moon's Shining: and Sun's 
Setting, is the time of the Moon's Setting; and the Sun's Ri- 
* and Moon's Shining is the time of her Riſing. 
Fam. The gth of November 1752, Suppoſe the Sun Y 
 _ at 27 Minutes after 7, and Set at 33 Minutes paſt 4; what 
time did the Moon Riſe, and er her ner being 2 Hours, 
| 22 24 Minutes! 353 | en, 
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« Shining = d ſetting. 


Explan. After full Moon; the Sun' $ WRT — Moon tuging | 
before Sun Riſe, is Moon Riſing. and Sun Setting. — Moon 5 
Shining, = Moon Setting. 
tes The foregoing method of fin the Moon Riſing, 
tting, are not always exact; for ſometimes the Moon 
Riſes ſeveral Night's together within an Hour's time; there 
fore find the time of Moon Riſing and Setting as follows, by 

nſtrument, which will not dier much from the true Time. 


/Examp. What's the time of Moons Riſing and Setting the 
53, ſhe being 10 Days old, and her e 


toth- of July, 1 


8 Hours Afternoon 


Rule, Set 10th of Fuly on es Line, againſt che b 
the Moon' s Ape, on the 39 Line, then againſt 10 
Age on the 39 Line, and: 18 or thereabouts in m; the Sun 
when in 18 of m, riſes about 2 
12 4. 30 the Sun ident Arch; which is == to about - s 
the time the Moon is above the Horizon, then the Moag's 8 | 
+ Continuance, = — Moon Riſl ng - 


en 
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ha — 4 


orning. 


By the Rule aforegoing on the Inſtrument, her Place is 5 in 
hen in that Place at 43 the Semi- 
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| — nn Wo 
; 9 9.56 Moon Risk Morn ; 6-52 Moon Set Evening | 
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| Explan. As boi 48 :: leur, Age: Moon hinag 4 
before the Sun riſes, N. A i 
_ - Examp. The Moon 18 25 ola, what's 8 ber r ſhining fore. — 9 
Sun riſe E | / þ 4 
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- Bxplam: As Radius is to the: * 7 of the N 
Diſtances of any hour from the idian, of any direct 
North or South plain: Sine of the Gnomon (or Sales 8 Height) 
_ _: the Tangent of the hour D ances from the Meridian; Which 

5 Diane muſt be ſet on each fide the hour of Twelve, on all 
ſiuch Plains; and the Stife muſt ſtand on the lame hour and | 
point to the Pole; or Poles of the World. 

Note, The Equinoctial Diſtances are fen n — 
Addition of 15%; and that all: Dials that can be drawn; are Ho- 
rizontal to ſome place or otlier ; and that any Dial may be fo. 
7 as to ſhew the hour in any other Latitude, 

| Som, To make a Horizont | Dial for the Latitude e of 59 

{ North. r. 

7 irſt find the. hour: Diſtances from the Meridian * the 


fo Rule. 

Wk} is, as Radius 8 90 Tangent of the: Equinodial Di. 
tances, 15%; 30 &c: : Sine of the given Latitude; (which is 
the Stile's Height) : 5 the hour Diſtances from the 
Meridian. | t 
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that on the Left che hour of r, and ſo for the reſt. | | 

VN. B. This Dial wil make” an erect direct Dial i in Latitude 
38 28% South, - 
To make an ærecb, direft Sith Diat; in Foie 51* 32 North. 


8 Note, This Dial is Horizontal in Latitude 3828“ South, 
'becuuti the Pole of. the Plain falls in the Horizon ; which is | 
280 below the Equinoctial, and alfo it falls in the Southern 
emiſphere, therefore, make a Horizontal Dial . the Rule 
afotegoing for Latitude 38 287, and ſet the Stile 38˙ 280 above 
the Subſtiſe, and on the hour of 123 ſa ſhall the bottom, or 
6 end | of the Stile Ts to the South Pole. x Allo if this rn a . 
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—_- net dire North Dial, the end of the Stile pointing to the 
r North. Pole; for all Dials make their oppoſite, being turn'd 

1 ple Gn, 5 | 


| Ws n Ne gui or North Recliner, or Indiner. : 1 585 | ; 


1 N. B. Firſt reduce them to new Latitudes, where fuch Dials 
8 5 are Horizontal, ihe 
any come I R*5 + I. red*, to Hort: X Pol of Pln + EE 
Pol Pin is in Nn Hm = NL. 3 
2 xplan. Direct South and North Recliners and Incliners re- 
. e to Horizontals. The Difference between the Pole of 
the Plain and Equinoctial is the new Latitude where that 
Dial is Horizontal. 
VMVote, If the Pole of the Plain falls in the Wann Hemit⸗ 
5 phere, then it is Horizontal in North Latitude, bur if it falls in 
the e * that ial is bee La- a 
1 Make a South Dial for Latitude 510 32” 5 Reclining 
from the Zenith 255. | 
VN. B. The Pole of the Plain is 25* above the Horizon: or 
13 280 below the Equinoctial, which, 13* 280 is the height of | 
the Stile, or Latitude of the Face where Dial will by Ho- | 
rizontal; ſo that if a. Horizontal Dial be made for Latitude 1 | 
13* 28", and the stile ſet 13 28“ above the Meridian, or 12 0 
Cock Line, it will be a South Dial in Latitude 51⸗ 325 Re- 
clining 25 from the Zenith. 
If this Dial be turn'd upſide down, and ſet to the North, | 
Sill bea North inclining Dial, the Stile of which will point 
to the North; as before it did to the South: And that a South 
Incligg” makes a North Recliner. 
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5 4 - theſe TRAY ** the hour Diſtances can Mi ed 
ſthcec things (beſides the Latitude of the Place and Declination 
of the Plain) muſt be found, viz. . 
Aſt. The height of the Stile above the Plain. \ 
2d. The Diſtance of the Subſtile from the Meridian, 8 
. 8 The Plain's Difference of Lon OE} et 2 
- Which are mr” ele 4 
a. Ridley Er Dec R: CSL: : E SIR 0. | 
BD»: IT Sub a es L: R 28 Sub à M: . 
_ ©" Explan. 1ſt. Erect Declining. As Radius: Co- Sine of the | 
Latitude: Co- Sine of the Declination : ann, or Stile's 7 
height, Sage | 7 | 
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Su ſtile's diſtance from the Meridian); Sine of the Plain's diffe- 
rence of Longitude. 


| Examp. Suppoſe the Plain .of an wa Dial, 1 920 


| the South, towards the Weſt 30 o in Latitude 51432" 5 
Fiyſt find the height of the Stile above the Plain. 85 


: Thus 918719060 | 
2 Line, 134 i 38.28 — 32. 36 Stile's height. 


Then, find the  Subftile's Diftance froni the Meridian 5 
„ eee N IO 
The ne, 9 


er for the Plas Difference of Longitude. 


| Thus g 8 5 38. 3021.40 
go———30.25 X Longitude > 


Line : 
0 ich converted into Time, by allowing 1 59 for one Hour ; We” 


f Nen 2h—6%=25%; therefore the Subſtile (which is the 


eridian of the Plain) muſt ſtand between the Hours of · and 3 


Then, Prepare a Table of hours proper fer the Plain, 
© Thus, Againſt XII, ſet 36% 25“, the inclination of Meridi- 


ans; from which ſubtract 159, the Reſidue is\21* 25” which 


place againſt XI and I, and from 21 25“ ſubtract x 5e, the 
Remainder is 6925 ; which place againſt X and II, and becauſe 
it is leſs than 15, write Subſfile, and ſubtract 6* 25 from 1 7 

there remains 8* 35% which place againſt 9 and 3. che reſt arc 


found by a continual Addition of 159. 
Then find the Hour 1 Dj ſtances on the Plain by th 607 pe 
- | b. 
Thus g 18 790 — 32.3 n 
128 2 29 19955 77 4 Diſtance of the Hon (10 for 
the Eaſt and 2 2 the Weſt 225 from the Subſtile, &c. as in 
_ the following Table, —_ © ; 
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Wl - 8 2 10 theſe Plains (beſides the Latitude of the place, the 
—_— Declination, Reclination - or Inclination of the 2 22 7 
+. - ”t muſt be found, before the hours can be drawn. 
"ff The Diſtance of the Meridian and Horizon. „ 5 
24. The Height of the Pole or Stile. 5 
* he Diſtance of the Subſtile from the Meridian. 
"The Plain' s Difference of Longitude. _ *- 
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. Inclining. As Radius: Tangent of the Declination : : Sine of 

the Reclination or Inclination : Co- Tangent of the Diſtance of 

; the Meridian and Horizon, 

2a. As Radius: the Sine of the Ditaace of the Meridian 

1 from the Horizon:: the Co- Sine of the Reclination: 2 Sine. 

| | The Difference of the Latitude of the Place and the + 
* Sine. 

1 As the Sy e of the Diſtance of the Meridian from the 
Horizon: + Sine : the Co-Sine of the lerer! Gnomon. 
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ing 555 in Latitude 1 | „ 1 
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9 e Fur the Stiles Height. 


Operat. LT. 19 . Co-Sine of the Reclination, f = 
Line, 54.41— 31.14 Sine. | 5 of 1 


The e e between the Latitude and Sint = Sine. . 


atitude — 31.14, £ Sine = 20. 18=4 Si * = 

| pb Yea peo a 8 — wa Z 
9 7 th Dime. 7 F 

Operat. I7. 6—19 . . 

ie ar er 2. 5 Subſtiles Diſt. | EN 


15 We king ti the 1ſt Extream T 60 goes off the 
. 4 which muſt be remedi'd thus, bring Tangent 45 on 
the Slide, to 8 31.14, the ad texrfi on the Stock, then againſt . 1 
T 60, which is the ſame ag- I 30, make a Dat on the Sine _—_— 


Line on the Stock ; then ring T 45 againſt that Dot, and * 
3 ** Tangent|19* 25 is the S of 65 30 the Subftile 8 Dittance, 5 
e, eee Dy Lon. F 
Line, a. 34 i 7. 35 Diff Long. 1 
To find the Hour Diſtances on the Plain, by the n Analogy. 175 3 
| 18 } 90— 13.4 2 
Go | bo 175 EE We Diſtance of the Hour Vand _ . - 
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ban 15, ſubtract 
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remains 12.22, 


by a conti- 


* viz. A "Soak b Declining 7 . 55 ; and 


their Oppoſites being turn'd upſide down, viz. a No 
ing Eaſtward 7 


Bau 


Weſtward Inclining $3” e 
- To make a North Dial, A x60, and d dining 60? 


Eaſtward, in the Latitude of 51d 32m North. 


Fer the Diflance of Meridian and Horiam. 
Rule, As Rad, 8 90: T Decl : 8 Recl 16*: C T of Diſt 


| Merid and Horizon, = 259 31 whoſe Ke = by * is 
the Diſt 5 the Meridian and Horizon. 
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f To make an Ereci, Direct E aft and Mat Dial. 


N. B. The eaſieſt method to nods theſe Due i is to af 
my convenient height for the Stile; which may very well 


about the 3d or 4th Part of the width of the Plain: then the 


Wome ram found by the 1ft principal Canon, viz. As Radius 
nt 45: Stile's height in Inches : : Tangent of the 


Tauss ial Diſtances: hour Diftances i in Inches from the Sub- 


ſtile. 1 
The Subſtile i is the 3 of VI, the height of the Stile is 


equal to the Width from the hour of b to 9. This Eaſt Dial, 
Fo ne the hours the N We Wau, _ 2 Welk 
2 Nah 


8 
a 
W 
8 
TRE, 
* 

4 7 
1-4 
. 
1 
2 = 
3 

3 
1 
x 
, 3 
4 13 
5 
= } 
F 
4 # 2 
3 
1 
* 3 
"= 
=” 7} 
$ 
J 
x 
* 1 


* 7 
1 * 
" 
r Fes 
F Me dr me VEE a nt whe OP 


LA 
2 3 
a 74 
S 
e 


KI. , ae” ' 


| 


1 


ee 


„ 


n 
8 


r a * "> of oegey Ih 
du [; 7 


3 e 
FL D 
* 5 — 
* 
wi 


2 


* 
a * +4 
e 
— 2 ＋ 


—— 
88 3 


̃(cęvo.œQNNN—cHH 0 —Li ) —ẽ 


— 


AIR a NP 


rr Oe. # owns” he ESI pf; A 
ee e 
pay 


_— ———— Rr — 


r — 
r d - wa 


„„ 


be A — * 
reren 


ncht -v 


r . ¶ . ]Ü—AuVuu . Yon oO.» 
2 1 3 . iN "24M 
— "Fw 


7 
r Me 5 PR ere 1 gs; 
— , —fᷓ WOT > WY 9s Shed tn nee ens 


— 0 
Ijmwü 2 „ FO U P ³ñ᷑ñ᷑ñĩ]ĩ? 
— 5 —— tarde; ; £ 


anora_— 47 ©. 


— 0 b1 nr ep yr tn. 


— ws - 
* 1 \ 
* rere. 


— ri pt A on 


promo r * 
1 b 


4 


mV OTROS 225 e + 6 Tape" 0"; "OR if 7 oo oe By „ — . 2 Ts 
: * 2 < , 4 2 I "3. 5s 4 * 5 4 
* 2 * Ig 5 K 5 | * r * 1 75 5 5 9 wy * ; ; 
p F 1 8 132 Fe N 
* * * 4 e Wh . 


rr 0 
8 9 —— 1 


* 


a 
DS. 25 
q 
— 
* 


Vu, U by calling n we bon of Xl, _ the Fa Dads the 


[1 inthe\ 


4 2 wa, SLY 
F * 


| ale ar bet mh. b | | 
| From 10 Latitude Sie zam North, wake” . : 
20%: .. 
Sha Welere it it to a South A Ak 
kal. E WN S Degr 8 LN Loo 


R® or Paz My 


Explan., Faſt aud v Weſt Recligers a inches are Erect 


3 3 

bo : 
. 75 5 6 

4 # « 

* 


Ja end Thus 90 old Lat is equal ts the new La- 


tude. 90 — the Reclination or Incligation, is equal to the New 
ber th. ſo that if an Erect South. Dial, for Eat 2390. 28 


is made Declining Eaſt or Weit, as before in South Decl. 
ners; twill be an u Lag Dial, Reclining 20% in Lat 5 1 32. 


2 Weg eln 5 nn — 
a clining 20 Degrees, by turning the Plain upſide own. 
N. B. In he Bials, the Meridian, or hour of XII, is 
Parallel to * Hbrizon; the North Pole is elevated above the 
Eaſt and Weſt recliners,. as, is the, * Pole, e be 
"8 Incliners. 5 


| The uſe of the Quanpanty/f in taking b / * 
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Side the Lines 5 60, 61, 62, (it's braſs Tongue being out) 
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into that Side, here the 58th Ling is; and put the Tongue 


into the Notch, by the Teer A, Which is in one of, the braſs 
Pieces that hold << Inſtrument together; ; then put. the other 
Slide (it's Fongue bein 5 out) into the other end ef} the ſame 
Side, fo as that it's end may touch the 11t. Slide, and. ſet the 

aſs Tongue intp the Notch, by the hx [any No 2 
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ſmall braſs Slides, each won a ſmall piece of — 2 

85 


i 


„ 


| offs} ako SES E — 8 


1 a — wee 4 * hr TIE = 
4 in " — — 
N R N * 8 — b EDES 


; : £4 Es ö : hn 4 * 7 : * FN 8 11 
0 4 4 * 4 * x £ = <<” -£ 
a, Ra x2 ; * 4 . 2 Y-/:t 8 * TN 4 * Fi Y 12 N 
K 1 . SV : . \ 8 * et p _ . $ - Et 4 
: + IFC, - . v ' : 1 e _ © 4 7 : „ 5 4 | 
N 9 2 AP IT gots * : , - 3 4 4 F 4 * * 
: SE IRS, HT,» 1 2 2 he br ee] & 4 225 q | 1 * ö 77 73 
25 5 // Wb2, 8 1. 06 16 1 | * 0 * 3 7 ; 
: e I we ON " $45 he uf 10 5 2 ; : a 4 f | p 6 * N 2 
„ ˙ LEN 3 IT 03 8 ; | * r 28 
2 F i . „ * . 4 4 N - SA" * 25 8 
9 * * 3 / L 6 ; * } : . \ * & 7 
= ; D W518 © > . g 8 . K "== " 2 * 1 2 1 
: 5 4 3; „ y * F , , 4 10 as 
N * 1 8 * a & * q 
nag a7 GET 5 5 : 9 
, 4 z p. 4 : * : 
£ 5 * * 82 ; 1 $ 
8 4 : , 7 . 
* „ % IS + 4 « f 
of : g . . 
LY 4 
* 


z to prevent n 
ration; to be. uſed ſepe- 
e over bright, and both 

hardly be ſeen; under 
. h may remain in or be 


taken out at Pleaſure; all which Diredto is are to be manag'd 


r the Dif rretion of the Obſei 
| a take the Sur's Aid. 


Mans uh be, e Sun; and look through the 
ſight Hole, at the end of. the braſs Head; directly at the Sun's 
centre, which will be eaſily found, by reaſon the farther _ of 
the octagonal Slide forms a Circle of # bright Colour, 
— Sun's appearing in the midſt of it; the 


ing at Liberty, and ſteady by virtue of the wei weight * | 


Plummet; it will cut os Altitude on the braf To 


. whoſe complement-is the Zenith diſtance. Allowanee mu * 


made for the height of the Eye above the Horizon, and for 


Retraction ; as for Parallax it is of little or no Conſequence, 
being not above 2. Minvterund a Quarter. . f= 


Having found the Altitude, or Zenith iſtance; the Lati- 


tude is found by the following Rules, but firſt obſerve. -. 


The Latitude of a Place, is the diftarice of the E quinoctial > 


rock the Zenith, or Pole of the Horizon. If the Zane is in 


the Northern Hemiſphere, the Latitude is North, and the 


_ Contrary, 

If the Oblervir i is in North: Latitude; he will $6; looking 
towards the Equator, the O and Stars aſcend from the Left 
hand to the Right. 

But if he be in South Latitude, looking — the Equa- 


tor ; the © and Stars One from the Right hand towards hs 


Left. „ 4. 
General Kale b the Latitude, and of what None. 
If the object doth riſe and ſet within. 24 Hburs, 


* ” 


Rule iſt. Meridian Altitude and Declination of 1 Name, 


the Difference-of the. Zenith Diſtance and Declination i is the 
Latitude. | 
. 2d. If the Dicknation is greater na the Zenith Diane 

the Latitude is of the Declination's name; if leſs, the contrary. 
zd. Meridian Altitude and Declination of contrary Names, 
the Sum of the Zenith Diſtance and Declinstame is the Lati- 
tude of the DeclinZtion's Name. : 

Sout 


VN. B. Meridian Altitude} N rorth | is when the Sun, 11 
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onage hoop etc Oe, 
I the Object doth not Riſe and Set within. 10 hours... 
Ath. If the Object is on the Meridian, below the Pole; he 
Meridian Altitude and Den is the Latitude of the 
fans . with the Decli T 
If the Object is on the | Laridiom — the Pole ; the | 
= of the Meridian Altitude and the Co-Declination i is 
the Latitude of the fame Name as the Declination. 
ramp. Zenith Diſtance South 50 ogg 2 3 South, 
| __ whats the Latcude, and of what Name ? 2 5 
= 5 nith Diſtance . 
5 14 23D Declination ——S 1 lt. AW 
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45 Latitude — ow s 
The uſe of the ſorter TELESCOPE 


* Ryaarant in raking the Altitude 4 


Se zars. 


Tho' the method of 1 the b the Stars ue 
ſame as by the Sun, yet the way · of finding their Altitude, or 


Zenith Diſtance is ſomewhat different by the Teleſcope; for 
to look at the Stars thro? the ſame Piece in the braſs Head, aa 


the Sun was ſeen thro”, requires that the 2 dark Glaſſes be 


drawn out; becauſe, if they remain in, they'll obſtruct the 
Sight; therefore, ta ſee the Stars through the Teleſcope, the 


Piece which contains)the 2 dark Glaſſes muſt be taken off, 


nal muſt be left 


and then, by looking through that Teleſcope (for the 


braſs Drawer muſt be in) th 
found, by obſerving where the 


e Altitude of the Star may be 
Threat cut the Quadrant; "ow 


that is the Altitude, allowing as before directed for Refraction, 


Height of the Eye above the Horizon; as for Parallax they 
have ittle or none: And ſo having his Meridian Altitude, or 


Zenith Diſtance; the Latitude of the Place is eaſily found, 
knowing the Stars Declination. See Star's Declination. P. 3 


Of eV ARIATION of the Sun's 


Declination, Place and right Aſcenſion 3 


in reſpect 70 the Difference of Longit Linde 
1 Places, * the Ms eridian Lon- 


don. 


Mete, The Declination, Place, and right Aſcenſion of the 


Sun, are adapted to the Meridian of Londen. Therefore, if 
the Taue or ni is 2 conſiderable number of Degrees Differ- 
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n e or in an 
Boo that pupae won' do: As Sore tnvkew b x4 
— 5 one hour ſooner there, than at 
London : If itis 15* Weſt, it is 11 there, when it is 12 
here. So that the Sun, coming to the Meridian of a Place 15 
Eaſt or Weſt of London, can't have the ſame Declination as at 
' London; the Meridian of which they are ens pi for as 

before, and to rectify the ſame, take the followi 


Rule, If the Difference of Longitude 81 E afterly land 


the Dedination Herdifag ; z che Variation muſt be Added = . 


the Declination on the Inftrument, &c. but if the Decling- 
tion is decreaſing it muſt be , Su ddeg te from it, T- 
Dean. Difference of Longitude 60* Weft, © Declinati- 
5 on n May the 12th 1 17535 what's the Declination ? 
; \ Rule, As the Place is 60 Weſt of London, tis Noon at 0 
L Hours before it is at that Place; therefore, find the * 
Diff of Declination betwixwthat Day and the next. a 
Ten ſay, If 24h or 360%, give that Diff in Declination, 
what will 4h or 600 give? which added to the Declination 
Re found on the Inſtrument, &c. is the Declination at that Place; e 
r but when decreaſing the ſame is to be ſubtracted. If the 1 
UE” + Difference of Lon ithde be — take the Difference be- 
b teen the preſent Day and Day before; that's the Daily in- 
creaſe. . the ſame of his Place, _ right —— 


' how, 
; 138 75 9 li the Dalination. f „ DE 
= . Declination for London May 1 3th 4 | | 
2 — IJ wn — I2 lar erated | 


: 5 Daily Increaſe — — 5 

Ke d a — — 
T. If 24h « or 7 260 give x5” what will 4h or 60* give? 

 Hnfwer, 2' 30”, add this becauſe tis increaſing to the De- 
clination of May 12, and it will be 187 17“ 30” which is tie 1 
Declination that Day, 6o* Weſt of London. 2] 


* aa 


— a * . 
— N De rms 27 1's Mo ent es re a E m 
— Wc” en, —— CO = % 4 : . = - . f A . * < | . a 1 
0 ONES „ 4 — - 8 
: CO Ms AN * — r hs $14 . ** 4 — 
. . n * e Fad OED Reg N rr 
2 1 IS „ am * * Ft 


— 


5 — T * (RSS, OO ES 
r : 8 1 ak 2 8 N 3 
p : 1 * A 4 
9 n Cas * 1 
— Ragan, - 2 W 8 
R RRR . * 


4 * 5 
: . 7 5 : a c 3 FEES. 5 1 fy 1 * . 
> > $ SlY y X . 23 4 % 3 „ r LES 4 M4 4 2 8 E . 
4 8 Ch 5 5 2 : ( 8 3 * E r WESLEY : 1 0 9 *F [2 eee ae eee eee 
T F Wo „ TORT WET TIT Ee I nn “ ts re „ f 


# 
TO TE 


e MS PI EP Sth} eee K La + 
2 9 tas Aan 2 nach * 25 * . f 4 I 
2 . r IR" 5 r E Ne 8 


1 


. As 24h 4 hg, 149” which added ts zu 16% 
makes 1 160 6 755 „the right Aſcenſion; f reQify'd to ha Place. 
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. Fo 4 4h: 57: s WO / 36”, which added tochis Plack N - 4 d 


My ih the 12th makes 8 2419 3 30”, the Anſwer: 
The uſe 2 . md 

L . F Diſtance at 1 Station; 

| Kren If the bei ight of the Obſerver's Eye be 6 ft, * the 


| below the Ive of the Eye, to the bottom of the Ob- 
pat - 109, what's the Diſtance from the Obſerver's Fo oot to the 
bott 


om of the Object? | 1 


Rule, As the Sins of the obfarst Angle, below the level 1 
of the Eye: Obſerver's Height, or Inſtrument ous the Hori PE dy. 
zon:; : Co-Sine : Diſtance 34-02 feet. 
Operat. 3 18 12 80 


Tine, | 24 


* 


> ſtanding on an Eminence, whole height is Oy as à Ship's 
Maſt, Houſe, &C, 


5 1 7 an ALTITUDE at 1 W 
the whole may be ſeen, and the bottom 


Tr with the Obſerver” s Foot. 


 Examp. IR the C from the Level of the Eye to the Bottom 
hs 10e, and the Angle to the Top 30, above the Eye of the 
' Obſerver; ; what's the Altitude of the whole Buildipg ? 1 
Rule, Firſt find the Diſtance from the Foot of the Obſerver, 
to the bottom of the Building as before; which is $4.02 ft, then 
ſay as the Co- Sine af the Top obſetv'd Angle, above the level 
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; Diſt found as before ; : Sine of the obſerved . 
M E 
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ſhorter Teleſcopes in taking * 3 1 


— 6 02 Anſwer. | 1, 7 1 
N. R. Thus any Diſtance may be found, the n + 
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4. ? Altitude above the Fas of the Clever, which is 19. 6. 


Ul And added to 6 Feer = 25:64 the height of. the Bu ag 5 
OO Operat. 60 — 30 ¼ ; 
Line, 4 34-02 -19.64 + 6= 25. 64 Anſwer, ' g 
To finda Breadth at one Station. Ee: 


. Examp. Suppoſe the Obſerver's hei Pie be 82 * 255 
rem * oe z the other 


8 the Level of the Eye to one 
1 ngle 30, what's the Breadth? 
—_— ule, Firſt find the Diftance from the Obſerver' Foot, to — 
| 23 each grant, 5 . he 
18 70 . | 8 
7 ak 48 616.48 Dif. 8 LY 4 
E So that 16.48 
Zine? 15 6———10.39 | and 10.39 are 


the Diſtances from the Obſerver's Foot to the Extremities of 
the Breadth; then to find the Breadth, take the 2. of the 
breadth, Thus, ſet the ſide of the Inſtrument on a Pin (the W-- 
hole on the 61 Line, being againſt the hole on the 85 Line, ſo 
as that the Pin may go thro both Holes; the Pin being in a 
Board prepar'd for that purpoſe) then turn the Inftrument 
about, ſo as that the Extremities of the Wall &c. may be ſeen 
thro” the Teleſcope ; draw Lines by the ſide of the Inſtrument 
were the Extremities are ſeen; take the Angle of the breadth 8 
with a pair of Compaſſes, and then having the Z, and the 
_ Sides, which are the diſtances found as before from the F oot 
to each Extremity-: The breadth may be found as follows. 
Suppole the included & be 800, the Sides are 10. 39 tt, and 


i [i £26.48 ft 
[| Ti E. As Z of Sides : * of the Sides: Tang of of 2 2 of 2 
| 4 10.49 | 105 8 N | 5 
| hi 50 0 2 — 0 C I A 
| | 1 * 26 87 Z des 100 Z of 2 oy 4 3 
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Then, as either of thoſe 2 47s: oppoſite Side 2 of che 
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. e 1. 


e the Breadth. . 


Operat. 18 34. 54———$0 
Line, 24 5 10.3917. 88 Anſ. Breadth 17. 88 F et. 


T take an Altitude at 2 Stations, when the hole car't be ſeen. 


In order to which, take the Angle to the Top, which ſup- 


poſe O: then go either towards the Obj ject, or from it in a 
ſtraight Line, any Number of Feet, Yird, &c.. As, ſuppoſe 


30 feet back, and then the Angle to the Top be 20% what $ 


the Altitude of the Object? 


Rule, As the Sine of the Bene of the 2 obſerv'd An- 
gles:: Ace of the 2d Station:: Sine of the 2d obſerv'd 2. 


diſtance from the Eye at the iſt Station to the Top of the 


8 which is 59.1 ft. 
Then, As Radius Sine 90: Diſtance from the Eye at the firſt 


- Station to the Building's Top:: Sine of the firſt obſery'd An- 


gle : height of the Building from tHe Level of the Eye, which 


1 29.5 and added to 6 feet, the Obſerver's height gives 3 5:5 ft. 
Altitude of the Object. ' 


| To find the Semidiameter of the w/ible Horizon. EO 


Suppoſe the Eye of the Spectator. be 6 feet above the Hyri- 


Zon, rows w far will the viſible Horizdn appear to him ? 


The Z of the Diameter of the Earth, and height of 


| ho e Eye above the Horizon, multiply d by the 


height of the Obſerver's Eye, is equal to the Square of the 
Diſtance, and the Root is the Anſwe 4 
Suppoſe, 42078016 r= Diameter of the Earth, 
+ 6 


42078022 555 
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5 252468132 its 77 = 15889 1 by 5280 = =3 


— — | [Miles and 49 Feet. 
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Er How far may an, Object 60 feet „ be ſeen by an Ob- 
ſerver » Whoſe Eye is 6 feet above the Horizon? 


— 1 Nu, The method is the ſame as the "RO" ng, only it 
48! f 5 . 9 muſt be found at twice; firſt find how far the Obſerver can ſee 


XN as before, (his Eye being 6 feet ahove the Horizon) which is 
3 4 miles 49 feet; then for the di CG. . 
dtaee diſtance the Eye could ſee without tat * 
5 42078016 ft. Diam' of the 


-& 


5 2524684560 is . "= 50246 Fe. Lo. 2726Ft, 
— MS . 


4 ; * 5 1 
* „ | : 
> . : 1 . x . » 8 . 


„ = TT: 


8 of 


PPP nr 4 
44 g 4 


APPENDIX, 


1 * 


is - hl . 


_—_ from the ſixth ſmall Stroke 
be divided into 10 equal P 
extent from the beginning to that Place, will N 0 164. 


ADDITFI , natural Wunbers, 


75 . * N 
4 1 7 
_ 7 - 5 8 


lit... om 


APPENDIX. 


NUMERATION on the Tine 4 cl Pan 


Re 


1 Numbers. 


Ne 5 * H E whole Foot is Vrided into 100 * pas 


that is, the 10 is 10; 20 is 20 &c. if the firſt - 
ſmall Stroke at the beginning denotes 1, the ſecond ſmall Saks. 


is 23 or the 1ſt ſmall Stroke at the beginning be counted 


10, then the ſecond will be 20; and the long e matk'd 20 
will be 100, and fo if the firſt Stroke is counted 100, that 
Stroke mark d 10 will be 1b. 2 


To find the Place repreſenting I 5. 


"8 Count the firſt ten Strokes mark d 10, for 10 then the Diſ⸗ 
\ tance from. the ns to five ſmall Strokes n the 10 


„ 
| CS. find the Nunber 164. = 


Count the firſt ten, for 100; en 6 ſmall Strokes wa 


„take 4 of thoſe Parts, fo the 


ES br equal Parts. 
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Examp. What's the ſum of 3 and 4? 


Keule, Bring the beginning of the 51ſt Line, which may be 
call'd Nought, apainſt 3 Strokes on the 52d Line, then en againſt 
4 Strokes on the 51ſt Line, ſtands 70 on the 52d L.. 


Operat. 5 5 4 
ns IE $2 1 Anſwer. 


2. What's the ſum of 75 and 105 and 8? Fo, 
Ran Pat o on the 51 Line, to 75 on 52d Line; that is 


aginſt ſmall Diviſions and 7 3 r 1s 851 i 1 | 


15 
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the 7th muſt be imagin'd to 


82 . 
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a Exam. . 9 

EXKule, Set 4 on the 51 Line, over 7 on * 52 1 3; then 
| 155 Number under o on 51 Line, is the Anſwer, on RY 52 
r . „„ 
= Tine, 132 a. oy wo.” 157 1 


MULTIPL ICATION; TOY 
Lines of, cu_ Parts. „„ 
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„Rades Malt 4 by oh 
By Line the 6th, the Anfwer is 125 and by the: Lines of 
qu Parts this is e 
Method, Set o on the 51ſt Line: Avia 4 on the 52d Toes 'L 
| then againſt 4 on the 51ſt Line, ſtands 8 on the 52d Line; 
and againſt 8 on the 51ſt Line, ſtands 12 on the 52d Line. 
| — it appears that Mu 1 is a eee * _ 
ition. 0 113 
Operat. j 51 "rg 8 


Lu. 152 4 — Anſwer. . e Me 
1 DIFISTON by the. Lines 7 d 
| 7 Haris. 5 N b 


Examp. Divide 1 12 

| Rule, Set 4 on the * Telos an o on — yy . 
> "then againſt 12 on the 52d Line, ſtands. 8 on the 51ſt Line, 

and agaialt 8 on the 7 af Line, ſtands 4 on the 51ſt Line, and 
againſt 4 on the 52d Line is o on the giſt Lie; therchore as 
| there are 3 Opetations the Anſwer is 3. Hereby it fear . 
—_—_ chat Diviſion i is ae ee ee of SubtraCtion. 4 
Line, * — — 2 Did 


. 2. P1710 2 74. 


2. 
7 » 
de 
$ d 
© 89 
Ly 
FI 
1 
3 
+ -B 
— * * 
* 
Wh 8 
1 
N * 
+ 
. 
* 
8 
* 
N * 
8h - 
- 8 
[wh 
#3 
o 
0 
1: 
3 
„ 
715 . 
+ $$ 
*F 
5 * 
I „ 
_ ; 
„ 
2 
1 
E * 
_ 
= 
1 
1 
* 
- 1 
0 S 
£ 
7 * 
— 
- Z 
$1 2 
3 
Z 4 
231 
1 
. „ 
3 
1 N 
* 
. S- 


ta 7 
Ef 
57 > 5 
+ 
6 4 
pp 
&* 
7 
+ ? : 
+8 
* 
14 
4 "a 
1 
11 > 
: LM * 
r 2 
3 
| 


1 A r " — 
— _— . 
2 oo. — 
_— CO 5 - 
ERA, 1 IST „e . 
— — * 


2 
_— — a 
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r Es, IS. ES” 3 


See 


TEAS 


Set ta 52d Link, to o on n Ff . then int 14 0 on „ 
5 NO Line, ſtands 10 on 51ſt Line, againſt, 10 ſtands 6, and 
againſt ſtands 2, the Quotient is 3 and 2 the remainder, be- 1 


rn + * N — a 4 * 2 Wo 


5 r „ — 5 * 4 
CCC e 
ea 284 1 e 3 


cauſe 175 are 3 Operatigns and 2 remains. I! 
1 32 14 — 10 14 2 | * : 


mA = 
bs ONE SO 
5 * „ 


2 thus, Set 4 on 52d Line, to o on 5ſt Tas; then unk 

8 4 on 51ſt Line, ſtands $ on 52d Line, and againſt 8 on 5x- 
Line, . ſtands 12 on 32d Line, and againſt 12 on 5iſt Ling if 
2055 16 on 52d Line, which is 2 above 14, and therefore We 


3 eee is = and remainder V —_— 
þ by Fe 5 HEM 8—12 , 1 : WT. 


1 Wipe and Diviſion are Conn ns of TT” . 
don and Subtraction; take an Example in the Rule of Three, 5 
5 perform'd by Addition and Subtraction:- © 1 

”  Eramp. If 2lb. coſt 6s. what coſt 3b? ; 
Opßftrat. 6 ＋ 6 +6=18; then 18 — 25216=2=14 | 
—2= 122102 =8—2=6—2= 4—2=2=2 1 
7 | =04 1 
5 EMS Here 6 3 is 6 3 times, back the 3d Number; is . 
- 2, and from that ſum the 1 Number is taken as oft as it ca ä 


be, which i is 9 times. Anf. 3'd. colt g... 5 
MULTIPLICATI ne La | 
© Ss. by 


N. B. The ſum of any 2 Logarichms = | to the produdt = 
the 2 natura! Numbers. 
See the uſe of the goth Line. Page 37. 
EFruamb. What's the product of 4 multiply'd by 3? 1 © 
Neule, Look for the Number 4, on Line 50, and under that 25 
ſtands 602, the Log. thereof on 2 5 51; alſo againſt 3 on 8 | 
Line 50, is 477, the Log thereof; their ſum is 1.079. Look 
for 079 (rejecting the Index) on Line gr, and over it on | +0 
ine 50, are 2 grand Diviſions from the b inning ; Note, th 


Index or CharaQteriftic being 1, it ſhews that the Number Tg 
5 ſougybht is fo much above 10 ici; = 12; if the Index had been | 
2 then thoſe 2 grand Diviſion would have becn 20 above res- Ws 
5 Ogperat. 4 its Log . 602 3 5 oo 
| 3 5 5 
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2 © Examp. 2. In 12004. how many Pounds ? 
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e, The Dee of an e e e- 


Dividend 9 it is 954 Lock for 4% on Line 51 
5 . Log 477 2 8 ee 
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REDUCTION by Logarithns. 


| Es. In L. how many Pence? 
Rule, The Sum of the ithms of 5, 20 and T2 is "h 
" aa becauſe Pounds multiply'd by 20 = mn and 
Shillings multiply'd by x2 = Pence.” 
| Operat, 53 —  .699 fere 3 far .079 on the 
#5 2⁵ Log . * and over that 
121— 4 1.079 ds 2; the Index be- 
N — — _ ing 3, therefore the Num- 
Pence 1200 3-079 ber is between 1000 and 
e — . 10000, the Anſ. = 
os ET WS + + - BH 3 
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Rule, The ſum of the Log of Ho and 20, ſubtracted from 
the Log of the Pence ; the remainder = Log of the Anſwer, 
| becaule, as before, the difference of the Log = the Quotient 
of the natural Numbers. 3 
Operat. 12003. o N. B. The Log of 
THE oe 5 — 1 59897, but 1 
„ 12— 1.079 Anſwer. 609 is as near 
1 3 301 as can be done by the 
F — . Inſtrument. „ 
Sun of the Log = - - „% ” 


Anſwer 51. Remainder - - - 69g fers 
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Kale al In "LIN how many M idores ? 
Rule, Ac d the Log of the Guineas, ur g of the Shilling 
© 7 together; ſubtract the Log of - Shillings in a 
didore therefrom, | the remainder is che Anſwer ro | 
dores. | . en. 
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a in Raduciu, 


* If 21b coſt 1258. what coſt 61b? = + =4 
Dperat. 2 — . e 


47 in the Jamie manner ar the 2 Example 
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ramp. What's the Square Root of 4? 1 202.4 
"Rule, Divide the Log of the Number by 2; the Qu: 
tte Log of the Anſ wer. n 12 3 
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The Catholic-rginon. 
6 7 fond the CUBE Ret n 


Rule, Divide the Log of the Number by 3, the 


uotient is 


de Anſwer, if for the yer I . n 


5 &c. x 
7 Fans. What's the Cube Root of =_— | 
, -Operat. 27 Nr = 1.431 ＋ by 3=.477 = 3 Anſwer, 


The i i the ſug Line of Numbers, or equal Parts on the 


SECTOR. © 


Brample in MULTIPL ICATION. 


Rule, Lake te 


e the extent * as Center 60 1 1 on the Line 


mark'd L, and ſet it acroſs from 3 to 3 on the Lines L.; then 
take the extent from the Center to 2, and that will reach acroſs 


from b to h the Anſwer. 


DIVISION. by the Seftor 


Divide 6 by 3. 


3 bes thi 3 to 1 and ſet it 


. acroſs from 3 to 3, then take the extent acroſs from 6 to 6, 
chat extent will reach from the Center to 2, the Anſwer. | 


REDUCTION and the Rule 4 3, 
of . E the Sector. X 


Guineas how many Moidores ? 


* 


, Take the extent from the Center to 27, lay that "2 


' from 21 to 213 then take the extent from the ter to 9, 
that will (being laid acroſs) reach from 7 to 7, the Anſwer. 


G's "af vie ARE Root by the Seftor. 


te Take the Lrtent of 1, from 


uare Number to the ſame Square Number, and if that ex- 
ly meaſures that diſtance 50 if not, try again. 


CUBE Root by the Sector. 


Take the extent of 1, and ſet that acroſs to the imagin'd 
Root, then take the extent from the Center to that number or 

imagin' d * and ſet that acroſs and mark what e 

reaches 


| he Center, and ſet that 
acroſs to the imagin'd Root, then take the, extent from the 
\ Center to that imagin'd Root, and ſet that acroſs from the 


er 


3 a Dt ed: 


. 
3 


Io Line into any number of equal Parts, xs ſuppoſe into 
the Anſwer 12. 


the Anſwer. 


RE DUCTION bythe Sinical Quad.” 


De Rule of Three by the Sinical Nad. 


6 imagin'd Root, and if it ſtands under the Square Omen 
that's gen d Root is the Anſwer, which is 2. 


3; then ſet another facing the = TOY and it will ſtar 


p I, 7 


APPENDIX, . 


0 el the extent from the Center to that laſt 


Number, and ſet that acroſs, and if it falls on the Cube number, 
the imagin'd number is the Cube Root. p 


7; Take the extent in the Compaſſes, 8 that from 7 to7; 
then the extent from 1 to 1 is the 3 P 5 
The uſe of the SINICAL QUADRANT in s Multiplication, Se. 
 Examp. Multiply 4 by 3. 
Rule, Set 1 of the Beads on the String faci I, and under 
$; then ſet the other Bead —_ T» t wil ſtand under 


DIVISION U be  Sinical Nl. 


Examp. Divide 12 by 4. 
Kalb, Set 1 of the Beads on the Sring under 4, and facing 
1; then ſet the other Bead under 105 and 1 it will ſtand againſt 3» 


In Guine as how ay, Moidores ? 

Rule, F — 27, the Shillings in a Moidore on ' the Side, 
and under 21, the Shillings in a Guinea, on the Top; bring 
1 of the Beads, then ſet the other Bead facing q, the Guineas; 

and it will ſtand under 7, the Moidore's Anſwer, 5 


Examp. If 2 Yards coſt 17 8. what coſt 8 Yards ? | 
Rule Set 1 of the Beads to face 2, and under 17; ; then ſet 
the other Bead to face 8, and it will * under nh the 


'$ © Square l Root by the S inical Nad. 


— What's the Square Root of 4 „ 5 
Rule, Set 1 of the Beads under the imagin'd Root, and fac. 
ing 1 on the Side; then ſet the other Bead facing the ſaid 


Cube Root Ey the Sinical Quad. 


What's the Cube Root of 87 0 
Kall, Set x of the Beads under the imagin'd Root, and facin *% | 
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undet the Square af the 1 nd Root; "06 ſet "0 


F try again 
| 75 7 the Sinical Quadrant in working Day's ork i in TI IN 


127 thus, deſcribe 2 quarter of a Circ 
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Bead under the Cube, and if that Bead ſtands a inſt the 
Square number on the Side; the! imagin's 'd Root is right 3 4 not, 
the Anſwer i is 2. 


and ERCATOR's dall ing. 


N. B. This Quadrant may very 20 be made on tis Pa- 
e and divide the Arch 
rt into 90 Degrees, = 2 Quadrant; alſo into 8 Parts, &c. 


Which are the Rumbs, then divide —— Sides into an 2 equal 


- Parts, and draw Lines Parallel to the Sides ſo that he Qua- 
t may be full of ſmall. Squares, „ CT REF O 


At the Center faſten a Thread, let there” be 2 org ſmall 
Beads on the Thread (or Pin's Heads will do) ſo > they 


may be mov'd cafily; but muſt be fo tight on dhe Thread 
5 to ſtand where they are plac'd. 


Note, In the following cries —4 Side muſt always 


22 North and South; the Center being at the Top in Sail- 
Southerly but downwards; if Sailing Northerly , if Sailing 
| pon the Arch muſt ſtand to to the Left, | if e to the 


4 * 1 


Ri ht. 
** K 


Oderut. Set the Bead to the diftance 40, abi meaſur'd on 
the ide of the Quadrant) then lay the Thread over 2 Points 
from the Side of the Quadrant, then will t na ſaid Bead ſtand 
Againſt 36.9 ferẽ the Diff of Lat, and un der the © paris 


153. e 


run. 2. co SW, and Diff Lat 36 „ what's the Dif- 
[tance and D parture ? 
a5 erat. 3 4 ee Courſe, 2 Poiats; fy and ſet 
ad facing the Diff Latitude 36. 9ꝙ on the Side of the Qua- 
"ans, 3 11! the Bead ſtand under 15.3, the Departure 
— it will cut 40 . rought to the Side. 
3 Co S Dep 175 35 5 ats the Diſtance, and 
Diff Lact & te nene 
erat. Lay the Thread over the Cov 2 Points, ad ſet- 


8. 


5 the cad — 15.7 the Departure; then it will face 30.9, the 


Diff Lat, and being brought to the Side, the Diſtance-is 40. 
beef <4 Hit 405 DiFT Lat 38. 95 what's the Ce and De- 
re? «$f % 
Oderat. Biing the Thread to the Side of the Quadnpt, and 
ſet the Bead to 430 the Diſtance; then move the Thread, ſo 


of the Bra May 24 e 35 95 the . Lat; 5 then vi 


* a 
Na 


FR. 


Ks. ary; oh Cos SW, Dit 40, what's the Diff Lat and De- 


R oy er tae Departure 15. 3 2 the 1 hread wilt 1 
t, | den, by 1 4, Departure, r5. 3 what's the Co a 2 


5.6 — Set Fg Bead to the Wiens 40, move the W 
| ra the-Bead may ſtand under the Departure 15.3; then it 
8 5 faces the difference of Latitude 36.9, ann 
a. the Courſe 2 Points. 


b * Eramp, 6. Diff Lat 364g, Dep 153 what's the Cc 
c. Diſtance?F wed od. AIRY 
al SES Oper at. Move the Thread and Raad. * that the Rene 


5 ſttand under the Dep 1 5.3» and to face the Diff Lat 36:94 then 
| will the Thread lay over the Courſe 2 Points, and bringitig 
tl . the Bead "—— 


Mercator t Sailinghy the Sinical Quad. 


/ , Examp, Diff Lat 36.9, Merid Diff Lat 50, Diff Long 
a0 3 * what's the Courſe, arture and Diſtanse? IN. 
5 Operat. Set 1 of the Beads to face 5o the ior Dif 
Lat, and to ſtand under the Diff of Long 20. 7 33 then iet the 
fiber Bead the true Diff of Lat #3 ol 4 * Thread will * 
lay over the Courſe 88 W, and the 2d will ſtand under "A | 
6 a 2 15. 33 and being W e we Ea Side, it will 3 
dd at 40, the Diſtance. — 
* 2. Co SSW, Diſt 40, what 8 che Diff of Long 
TY Find the Di#-of Lat as before, which is ws. fl" 
from thence the Mer! Diff of Latitude; which ſuppoſe is 30, 
then lay the Thread over 2 Points, and ſet the Bead to ſace the 


i M-xidional Diff of Latitude, and it will ſtand under the NE" 

; of Long 20.7. 25 

et M - * Exam. 3, Diff Lat 36.9, Meridit Diff of Lat 50, can 5 

3 W, what's the Diſtance and Diff of Long? 1 

10 at. Lay the Thread over 2 Points, and ſet the Beads e 
1 5 ee both the Differences of Latitude; the one will ſtand un- 

d deer 26. the Diff of Long, and the other. nan „ 

85 | will = 40, the Diſtance. - - 

et. 'Examb. 4. Diff Lat 36.9, Meridional Diff of Lat 50, | 


1 | Diſtance 40, what's the Courſe and Diff of Long? 

. Ogerat. Set one of the Beads to 40, and the Thread, ſo that 
e- tte faid Bead may face 36.9 the Diff of Lat; then will tie 

W | Thread lay over 2 Points the Courſe; then ſet the other "if 


1d i — 50 the Meridional Diff of Lat, and it ra ee 
« : 3 the Diſfergace « of mon . Wb 0 
| „ — 5 | | 


he 1 4 AS S hs K 1 4 2 


* 
A 
: = 


2 : 
er POE, wh 4 6 mo ted 


4 if of Lat 36.0, Departur 
ate $04 what's the Courſe, Diſtances, and Diff 


* Operas. Set the Thread ſo, that 1 of the Beads may ſtand 


9 other Bead facing the Meridional Diff of Lat, and it will ſtand 


the Diſfance is found by the 1 Bead to be 40: 
ramp. 6. Courſe SSW, D 15.3, what's he Diſ- 
nee, if Lat, and Diff 


Beads under the departure; then, againſt that Bead ſtands the 
Difference of Lat 36.9, by which may be found the Meridional 
Diff of Latitude, ſuppoſe tis 50, then ſet the 2d Bead facing the 


7 the Diſtance 40. 
Examp. 7. Diſt 40 15.35 what's the Courſe, 
if of Lat and Diff of Lon gitude:? 2 


under the Dep 1.5 5.3; then the Thread will lay over 2 Points, 
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ſet the other Bead to face that 50, and it will ſtand under 20.7 
the Diff Longitude. 


the Diſt and Diff of Latitude ? 
at. Lay the Thread over 2 Points, the Courſe ; and ſet 


bay Lat. K 
The Merid Parts for Latitude 50 is 3475 
| Subtract the Merid Diff Lat EY. 


— 


| The . 18 . 342 5 
Anſwersble thereto is 49. 28 the Lat come into, fo that the 


Diff Latis = = 32 tes 

; prin rn Lena us" in the 2d. Example of Plain Sau- | 
TE MULTIPLICATION » the Line. of Artificial Numbers 
| with Compaſſes. 


 Exambp. What's the Product of 4 multiplied by 32 | 
Rule, The Entent * 1 o 4 will reach from 3to 12 the 


; DIVISION, 


. ; 7 ; 8 % _ 3 ts v0 7 [EL IG 228 22 PL; x6 
14 "2 8 "I I FAM 3 W RS Fo OBS 3 5 1 l 5 
N e eee eee W 
4 , £ 32 4 © 


1 5. 35 er 


the Departure and facing the Diff of Lat; then ſet the 


1 under the Diff of 8 the Thread will lay over the 
1 Courſe = SSW, then bringing the Thread to one of the Sides, 


IV 1 at. Set the Thread over the Courſe, and one of the 


fsaid 50, and it will ſtand under 20.7; the Difference of Lon- 
gitude; and the 1ſt Bead "Rn brought to either fide, will cut 


| Operat. Set one of the Beads to the Diſtance, and bring it 

WE -the Courſe; and the Bead will face 36.9 ; the Diff Latitude; 

14 ſzhereby find the Meridional Diff Lat; which ſuppoſe 50; then 
Kerb. 8. Co SSW, Diff Long 20.7, from Lat 50*; what's 


| | 1 2 wr — the Diff Long, and it will face 50, the Merid 


big. Ss Dit ie 
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D 7 „ IT s 7 0 2 with cue. 12 


eee Divide 12 by N 1 
Answer. Ny 


RE D UC CTION wit 4 Compoſer 


Exam. In 58. how many. Pepce? 
Rule, The xtent from #2 5. will: reach from 12 10 bo, 
E Aae 1 5 


Nule of THREE with Compaſſes 57 


Examp. If 2 Pounds coſt 6s. what coſt 3 Pounds? 1 
Keule, The extent from 2 to 6, will rexth from 3 . the 
Answer. e 


Square ROOT with Compaſſes. | Ae 
Eran. What's the Square Root of 97 8 5 


- Rule, Take the middle between 1 and 9, that extent mes. 
ſur' d from I, is the Anſwer, which is 3. 


Cue ROOT with Compaſſes. 


Examp. What's the Cube Root of 27 ? 
Rule, Take the © Part from r to 27, that meaſur' from: bs. 
- is the Anfi er. 


Another way of Mouriruicarion, Se. 0 the Line wy 128 
e i 


5 

Examp. Multi ply 3 by 22 : 
Method, From the Scale of equal Parts,. or Fe oot 1 
take the Diftance of 1; at that Diſtance..ſet off 3, either at 
right Cor any other way; it matters not, then from the be- 
ginning of the firſt Line, draw an Hypotenuſe Line, to cut the 
extremity of the Line 3, then at the extent of 2, laid on the 
firſt Line, draw a Line parallel to the Line 3, till it cuts the 
Hypotenuſe Line aforefaid, fo ſhall this laſt Line be the An- 
ſwer, rain is 6, this Method i is the ſame in Diviji wy. Redue 

tion, Cc. 


Same few L Thos the 7 nſtrument, in the 


Art of Rope- making. 
To find the Number of Threads on each Hook. 


Zum. If a $ 6 | Ins ch } Cable ** laid Rope, has 20 


Threads 


> 


OE 
* 


„ KE : 7 7 : y f 5 
„„ 5 : — . 3 
— N £ x. X Tk. 3 * 5 - 5 

1 4% 92 o 

* Wi : 8 He * : 
we * F - ? 45 
7 

” 4 8 
4 * 1 
45 . 
* * 
{ 


1 8 eee, per —— how many Threads yer Hook, for A | 
55 "4 2 [lack — Plaid Rope? EL WT 


8 Rub, Size on the Root Line: Threads voa we g 
Opera : Size on Root : Threads on the wr | 


4 } by { Shroud J Line ms oat 

* 1 12 goes off the Rule, BB: lere . 0 

PRA againſt, which is 885 ther! bring the firſt” one a 10 
1 | 


CE that 5 5. 5, and againſt 12 ſtands 80. 
Work after the ſame manner for any Size of Van as up- 


: en ſay as 3, or 6 ode Root: 16 on the 


| To find what Length of Cable, any. Fathom ow 3 
Exam. If 200 Fathoms of Yarn produce 120 Fathom of 
Cable, how mo Fathom of Cable, will 1 50 Fathom of Yarn 


uce ? © 
| Rule, As 200 on the Square Line: 120 on | the Square Line | 


« „ 
& = 
. pv 
þ ; . $ 5 P 


| — 

| Lon, SPE 0 ee 

„ N Neu, . | 
1 Finds at what 4 Length Yarn 3 fe 71 75 agent ay 2 of 


ve. 


| (ns. If 120 Fathom of Cable, es 200 1 of 
Varn, how many Fathom of Yarn for 90 Fathom of Cable? 


| "Rule, As 120 on the Square Line: 200 on LUO NOS + 90 
150. | 
Operat. EF 67 120-90 ty 9G; 
Line, 1 24 8 50 uten, \ 
To find what Length of Ripe will mate an C. wt. of any Size. 


 . Examp. If 486 Fathom of a 1 Inch Rope 0 2. 
many Fathom of a 12 Inch Rope for 1 C. Wel ght ? 
e As the Square of the Size, on he Square 1.0n the 


1 Anſwer. | 5 
22 4860 | . | 
eee 
| nch Ro 


— N 5 By knowing how many 
Feet 2.2 50 Fathom make x C. W. tis 
very eaſy to find the Wi of any 
—V— N. of! * 3 
Inches 3. 0 


| Enanb. | 


e 4 p 2 E N D 1 x 6 "7 
N pf What's the We of 120 Fathoms of 12 Inch nope! 

G = 375F. : 1C.:: 120 Fathom: Weight. 

>, wing — 

241 1—— 35.555 = 35C. 2975 6b. 5 

N 55 4 — 8 on Method to find the W* of 2 4 
thom of any Size, thus; the Square of 2 the Size, ſa 

=W" in C. but that's not quite Exact; "for if ſo, A lack 

Rope ope would weigh 36 C. either by that Rule, or this; as the 


Size on Root on — 8 2 Wi. | 
Operat. R' Ma | a 
Line, T5 24 5 which before is 


found to weigh . Lee 6 8 however + as the Oe? is 
not much, *twill ſerve very well for common Uſe. - 


To find the Weight of any Length and Size of 
| 5 Method of Squaring z the Size of - 22 120 
thom. 


 Examp. Su uppoſe as before, 120 Fathom er 12 Inch, wy : 

FO = will 100 Fathom weigh? 8 

erat. 15 1 100 OT e 

Line, 19 f 36—— 30 C. Anfwer. a 

To find bow the Size muſt be increas d, in Frepertien to the 
Strength. 


thus, If a a 12 Inch Cable is capable of halding 2 Sap * 
300 Tuns, what's the Size that's capable of holding one of 
500 Tuns ? 

Role, As 300 on Cube : 12 on Root: : 500: i Aae 
Operat. | 7 Ho 500 


315 12———14.23 Anſwer. 
To find the Tonage of the Goods. 


V. B. 40 Solid Feet 1 Tun. 
Examp. A Caſe 8 feet Long, 2 Broad, and 2 Deep ; ; what's 
the Tonage at 20s. the I. 

| Operat. 8x2x2 = 32 Solid Feet. 


24740— 32 
| 1 b 19 3 Shillings Anſwer. 
Examp. A Caſe 7 F. b In. Long, 4 F. 9 n. * and 3 F. 
8 In. Deep; what's the Tonage? 
N. B. Againſt 6 on the 100 Line ſtands .5 


wy 


\ 


And againſt — — ——.75 Com 52 Line, 
And againſt 8 :! ⸗ꝛ.ͤ -. 00 


; CE 5 1 | | 4 Operat. 
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5 inf, 6140 855 


35 7.0 © a. TRY 
- 23. 9 0:0 
3 105. 10. 6 
, 130 * 7 . 6 10 
; 5 ah 
„ 3. 10 Anſwer 3 Tons 10 Hundred. 
 Decimally 


7. $X4-75 X 3-66= (2048750 — =3T; 35 


PE 0H 


11 6] 1 ud 475 


24 37:5 3 


and 


N 


24 ) 35.6— | 3-25 


or thus, find a mean Proportion between the Breadth 421 | 


Depth, thus, OY 25 


| Line 1 15 ee e 66 


Y 4-75 ———4-16 mean Proportion 
then J 31 1 6.32=G Pe for Tun —4.16 mean Proportion 
Hig 


Line, 
N. B. If the Caſe is wider at one End than at the other, 


take the meaſure in the middle, if it is Round, Square the Dr, 


and Xy by the Depth; then ſay, As is: * e meaſure 
: O meaſure. 
To find the Tonage fas hi p. 


N. B. T hers are — Methode to do the ame, take this 
ſhort one. 


* — — 


—— 3.25 or 3 T. 10 C. Anſ. 


# "8 1 wa 815 a / 2% . hs 
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; FB 1 gb x 
A . 5 - * by wu > X * - 
. Ro Fi & . 2 w 
* 
4 4 * 
N. 
4 : 


und Dep pch of the Hold Cid — er. 

* by 100 for Men of War. he +by' key | 
0 * By havin the Tonage and Dimenſions of x Ship: to a. 
"6 


imenſions of another of any Tonage, of the ſame Shape. 
' Rule, As the Tona e of 1 Ship on the Olde: ſeveral . wo 
fions on the Root : : Tonage of the other * on the © Cube; 13 


Dimenſions on the R oot. 


Land Megſure. 5 5 


7 
* 


Land is meaſur d by the Acre, each containing, 160 7 | 


Rodds (each Rodd 5 Yds + in Length, and 5 Yds q in Breadth 


= 30 Square Yds 4) or 10 Square Chains, each Chain 4 Rodds x» 


Long, and 4 Rodds Broad, = 2 16 Square Rodds : if the Super- 
ioial Content 1 is taken in Rodds, em by 160; if in Chains 


S ro, if in Yards by 4840; if the Fi igure conſiſts of many 
Sides, reduce it into Triangles; the Area of thoſe Triangles is 


the Anſwer. 


N, B. 27 Solid Feet make 1 Yard, or Load of Earth, ſup- 
| poſed = 20 CW. or 1 Tun. 2» 


Brick V. wb, 


Is TOW by the Square Rodd, = =16 Ft, Z Long, and 


16 Ft. < Broad, = =272 0 Ft. 2, the + is not minds, a : 
E the Square F ect in a Wall Kc. (the ſame being reduc'd 1 
| Brick and 2 thick) by 272, for Rodds. | 5 


_ 


 Glazier's Work, 


1 meaſur d by the Square Foot, = = 144 44 Squard pI 5 


Nate, If a Square Foot of Glaſs is — at a 2 ; the 
Square 3 Foot is worth 3d, and a Quarter 3 Farthing 

oyners, Painters, Plaiſterer's Work, Paving and angings is 
meaſur'd by the Square Yard of 9 Square Feet. 


Flooring, Tiling, Slating, and Thatching by the Square 5 


of 100 Square Feet. 
Hedgings th by the Rodd i in „ 
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